Chapter 1: Too Big or Not Too Big
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How much data is generated every minute?

90% of all data today was created in the last two years—that's 2.5 quintilion bytes of data per day. In our 5th
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sphere—and the numbers are staggering.

USER ARE —

577760 A9 0+
§ YOUTUBE

— USERS WATCH

/4146600 -

OF INTERNET DATA

With each dlick, swipe, share, and like,
businesses are using data to make decisions
about the future. Domo gives everyone in
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Chapter 2: Big Data Mining for the Masses
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Chapter 3: The Analytics Toolkit

cloudera

Products Solutions Downloads More

QuickStart VMs

* Cloudera Manager

Cloudera Director

Cloudera Altus

Change your altitude

Now it's easier than ever to process big data in the cloud >
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cloudera Products Solutions Downloads

QuickStarts for CDH 510

Virtualized clusters for easy installation on

your desktop!
QuickStarts for CDH 510 v
Cloudera QuickStart VMs (single-node cluster)imake it easy to

Get Started Now

quickly get hands-on with CDH for testing, demo, andiself-
learning purposes, and m;lude Cloudera Mgnager for manégmg SELECT A PLATFORM
your cluster. Cloudera QuickStart VM also includes a tutorial,
sample data, and scripts for getting started.

Virtual Box
Cloudera QuickStarts, deployed via Docker

containers or VMs, are not intended or supported for
use in production. KVM

VMWare

Docker Image

Note: Clusterdock Docker Image currently available for 5.8 only, we are actively working on 5:10.

System Requirements Installed Products Getting Started
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cloudera

QuickStarts

your cluster. Cloudera QuickSta
mple nd

Cloudera QuickStarts, dep
containers or VMs, are not|
use in production.

Note: Clusterdock Docker Image

Cloudera QuickStart virtuar imiacfiiies \Alvlb) |||\,|buc

“a

Sign in or complete our product interest form to continue.

Why are you downloading this VM?

For self-learning

velyuy you

L4
/ﬂ\ [
U uy Lo, wiovuue #Warla

atting Started

mcm ihipala, and Cloudera Search.
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cloudera

Please Read and Accept our Terms

) Cloudera Standard License and Oracle JDK
QuickStarts Notice

Cloudera Standard License
ion 2016-11-08
END USER LICENSE TERMS AND CONDITIONS

THESE TERMS AND CONDITIONS (THESE “TERMS") APPLY TO YOUR USE OF THE
PRODUCTS (AS DEFINED BELOW) PROVIDED BY CLOUDERA, INC. (“CLOUDERA"),

PLEASE READ THESE TERMS CAREFULLY.

Cloudera QuickStarts, de F YOU ("YOU’ OR ‘CUSTOMER") PLAN TO USE ANY OF THE PRODUCTS ON

containers or VMs, are not BEHA ANY OR OTHER ENTITY, YOU REPRE c

use in productjon_ EMPLOY RAGE DF SUCH COMPANY (OR OTHER ENTITY) AND YOU HAV
THE AUTHORITY TO ACCEPT ALL OF THE TERMS AND CONDITIONS SET FORTH
IN AN ACCFPTFD RFOQUEST (AS DFFINED BFI OW) AND THESF TFRMS

| accept the Terms of Cloudera's Standard License and Oracle JDK Notice

SUBMIT
e

Cloudera QuickStart virtual machines (VMs) include everything you need to try CDH, Cloudera Manager, Cloudera Impala, and Cloudera Search.

Note: Clusterdock Docker Image

Downloads Clear

E._ cloudera-quickstart-vm-5.10.0-0-virtualbox.zip
[ |

*— 266.7 MB of 5.28 GB (22.8 MB/sec) — 4 minutes remaining

v [l cloudera-quickstart-vm-5.10.0-0-virtualbox

cloudera-quickstart-vm-5.10.0-0-virtualbox-disk1.vmdk 5.34 GB
w# cloudera-quickstart-vm-5.10.0-0-virtualbox.ovf 14 KB
¥ cloudera-quickstart-vm-5.10.0-0-virtualbox.zip 5.28 GB
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New Settings Discard Start

§& v P>

Oracle VM VirtualBox Manager

e =

Appliance settings

These are the virtual machines contained in the appliance and the
suggested settings of the imported VirtualBox machines. You can
change many of the properties shown by double-clicking on the items
and disable others using the check boxes below.

Description Configuration

Virtual System 1

%2 Name cloudera-quickstart-vm-5.10.0...
E Guest OS Type @ Red Hat (64-bit)

{ cpu 1

i RAM 4096 MB

&) DVD (/]

Reinitialize the MAC address of all network cards

Appliance is not signed

Restore Defaults Go Back Cancel

R
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09
%8 £
Settings  Discard Start

4 Hortonworks Docker S...
@ Powered Off

cloudera-quickstart-v...
@ Powered Off

2 g z
H

/= General

Name:

Operating System: Red Hat (64-bit)

%] system

Base Memory:
Boot Order:
Acceleration:

=] pisplay

Video Memory:

Remote Desktop Server:

Video Capture:
Storage

Oracle VM VirtualBox Manager

9]

= preview

cloudera-quickstart-vm-5.10.0-0-virtualbox

cloudera-quickstart-

vm-5.10.0-0-
virtualbox

4096 MB

Hard Disk, Optical

VT-x/AMD-V, Nested Paging, PAE/NX, KVM
Paravirtualization

8 MB
Disabled
Disabled

Controller: IDE Controller

IDE Primary Master:
IDE Secondary Master:

$ Audio
Disabled
& Network
Adapter 1:

cloudera-quickstart-vm-5.10.0-0-virtualbox-disk1.vmdk (Normal, 64.00 GB)
[Optical Drive] Empty

Intel PRO/1000 MT Desktop (NAT)
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cloudera-quickstart-vm-5.10.0-0-virtualbox [Running]

«% Applications Places System @& & o) = [

Sunjun1l,19:21 cloudera

Miarate to

Configure
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o) =2 [ Sunjun1l,19:23 cloudera

) Cloudera Live : Welcome! - Cloudera Live Beginner Tutorial - Mozilla Firefox

4% Applications Places System @& &

Cloudera Live : Welcom... x | &

quickstart.cloudera/#/ @ ||Q search w8 9 3 A4 O

Cloudera Hue [EJHadoopv []HBasev [Ellmpalav [ESparkv Solr ' Oozie Cloudera Manager  Getting Started

cloudera LIVE e

Welcome to Your Cloudera QuickStart VM!

Your Cluster

Node Address
Manager Node 10.0.2.15
Worker Node 1 10.0.2.15

e Get Started

The tutorial below guides you through some analytic use cases, using the most popular open source E
al w DN
@ Firefox automatically sends some data to Mozilla so that we can improve your experience. ‘Qhoose What I Sharel x

| @ cloudera Live : Welco... | oD =
BOo®omE{QE Left®
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v Download - Vagrant by I X« Lﬂ Downloads — Oracle VM X
& C' @ Secure | https//www.vagrantup.com/downloads.html Y
signature file , which has been signed using HashiCorp's GPG key. You can also download older

versions of Vagrant from the releases service.

Debian

32-bit | 64-bit

mM \Windows
.. 32-bit | 64-bit

%, Centos

32-bit | 64-bit

P
<]
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## Vagrant Setup — X

Completed the Vagrant Setup Wizard

Click the Finish button to exit the Setup Wizard.
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ﬂ Vagrant Setup

changes made to Vagrant to take effect. Click Yes to

@ You must restart your system for the configuration
restart now or Mo if you plan to manually restart later.

Yes Mo

g"i Oracle VM VirtualBox Manager

File Machine Help

k-

Mew Settings  Discard Start

m! packt_public_vm_default_1513455235711_10539
L @ Powered Off
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Ubuntu 16.04.2 LTS vagrant tiyl
vagrant login:
Ubuntu 16.04.2 LTS vagrant ttyl

vagrant login: packt

Password:

Last login: Mon Aug 21 16:02:59 UIC 2017 on ttyl

Welcome to Ubuntu 16.04.2 LTS (GNU-Linux 4.4.0-83-generic x8b6_64)

= Documentation: https:-rhelp.ubuntu.com
= Management: hittps: - slandscape.canonical.com
= Support: hitps:: -ubuntu.com-advantage

38 packages can be updated.
b updates are security updates.

packtBuagrant:™§ _
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M RAN About R Microsoft R Open Community Download Find an R Package Q

Microsoft R Application Network
The Microsoft R Portal ‘W‘

ANNOUNCEMENT

R is the world's most powerful programming language for statistical computing, machine learning Microsoft R Open 3.4 is
and graphics as well as a thriving global community of users, developers and contributors. coming soon in May.

Download v3.3.3 today.

© Microsoft R Open CRAN Time Machine £+, R Packages

Microsoft R Open is the enhanced distribution of open For the purpose of reproducibility, MRAN hosts daily Packages extend R with new functions and data.
source R from Microsoft Corporation. Enhancements snapshots of the CRAN R packages and R releases as Whether you're using R to optimize portfolios, analyze
include multi-core processing, a fixed CRAN far back as Sept. 17, 2014. Use our Time Machine to genomic sequences, or to predict component failure
repository date, and reproducible R with the browse CRAN contents from the past. times, experts in every domain have made resources,
checkpoint package. applications and code available for free online.

_ ICP BROWSE SNAPSHOTS ICP EXPLORE PACKAGES

Microsoft R Open Packages Connect

» About Microsoft R Open » Explore Packages » Contact

» Download Microsoft R Open » Explore Task Views > Licenses
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MRAN AboutR  MicrosoftROpen  Community ~ Download ,

Download Microsoft R Open 3.3.3, the enhanced R distribution

Microsoft R Open, the enhanced distribution of R from Microsoft, is a complete and free open source platform
for statistical analysis and data science. Microsoft R Open 3.3.3 is based on (and 100% compatible with) the
statistical language, R-3.3.3. It includes additional capabilities for performance, reproducibility and platform
support. Learn more...

Microsoft R Open 3.4 is coming soon in May.

Prerequisites & Install Docs | Forum | News | Past Releases
Microsoft R Open & MKL Downloads

While the install of MKL, used for multithreaded performance, is optional, we recommend both Microsoft R Open
& MKL for optimal performance on Windows and Linux. The OS X operating system has Math Libraries by default.

Platforms (64-Bit only) Downloads

Windows - Windows 7.0 (SP1), 8.1, 10 and Windows Server® 2008 R2 (SP1), 2012 R Open / MKL

Ubuntu - 14.04,16.04 ROpen/ MKL

Red Hat Enterprise Linux - 65,7.1 R Open / MKL Licensing of R Open and MKL
Microsoft R Open and Revolution R Open are distributed by

SUSE Linux Enterprise Server - 11 ROpen/ MKL Microsoft Corporation under the terms of the GNU General
Public License version 2.

Mac OS X - 10.9,10.10,10.11, 10.12 (uses Accelerate Math Libraries) ROpen Use of the Intel Math Kernel Library (Intel MKL) is governed by
the terms of the Microsoft R Services MKL End User License
Agreement.

Source Code - The source is optional, and is not required to run R Open. Source

o “microsoft-r-open-3.3.3.pkg"” can’'t be
opened because it is from an unidentified
developer.

)

Your security preferences allow installation of only
apps from the App Store and identified developers.

Safari downloaded this file today at 9:24 PM from
mran.microsoft.com.

r 1

—

=)
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| JON | ' Microsoft R
< £g oo ol v v T th aQ Q Search
BamFoﬁard View Arrange New Folder Action Delete Share Add Tags Search
Microsoft R
Favorites Name ~ Date Modified
£ Al My Files Open With >
& iCloud Drive Move to Trash
#3: Applications
Ikt Get Info
=] Desktop Rename
M Documents Compress “microsoft-r-open-3.3.3.pkg"”
0 S e Duplicate
ownloads Make Alias
ﬁj xbsd Quick Look “microsoft-r-open-3.3.3.pkg”
Share >

53 Creative Cloud Files

=7 OneDrive - Rxdatascie...

Devices

& Macintosh HD > [# Users > & 1

Copy "microsoft-r-open-3.3.3.pkg"

Show View Options
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[ NON ) = B03577.03_09.png
Oy Q | & ﬁ ==
Liv N 2of of by T Sy & 0 =~ B~ U~ A~
| NON ] R Console

R version 3.3.3 (2017-03-06) -- "Another Canoe"
Copyright (C) 2017 The R Foundation for Statistical Computing
Platform: x86_64-apple-darwinl5.6.0 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale
R is a collaborative project with many contributors.
Type 'contributors()' for more information and

'citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help(D' for on-line help, or
'help.start()' for an HTML browser interface to help.

Type 'q()' to quit R.

Microsoft R Open 3.3.3

The enhanced R distribution from Microsoft

Microsoft packages Copyright (C) 2017 Microsoft Corporation

Multithreaded BLAS/LAPACK libraries detected. Using 4 cores for math algorithms.

Default CRAN mirror snapshot taken on 2017-03-15.
See: https://mran.microsoft.com/.

[R.app GUI 1.68 (7203) x86_64-apple-darwinl5.6.9]
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Studio

rstudio:conf Products Resources Pricing About Us Blogs Q

Choose Your Version of RStudio

RStudio is a set of integrated tools designed to help you be more productive with R. It includes a
console, syntax-highlighting editor that supports direct code execution, and a variety of robust
tools for plotting, viewing history, debugging and managing your workspace. Learn More about
RStudio features.

Learn More Learn More Learn More Learn More Learn More

Integrated
Tools forR

Priority
Support

Access via
Web Browser

Downloads Clear

RStudio-1.1.383.dmg
78.1 MB
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. RStudio-1.1.383

s

ra

1 of 2 selected

A

F h )

b
Applications

RStudio.app

J ANACONDA

Powered by Continuum Analytics

DOWNLOAD
ANACONDA NOW

’
Download for sta| A
w @ O

GET SUPERPOWERS
WITH ANACONDA

Anaconda is the leading open data science platform powered by Python. The
open source version of Anaconda is a high performance distribution of Python
and R and includes over 100 of the most popular Python, R and Scala packages

for data science.

Additionally, you'll have access to over 720 packages that can easily be installed

Anaconda Cloud GetSupport Search Contact

PRODUCTS COMMUNITY CONSULTING TRAINING ABOUT RESOURCES

\ g

Which version should | download and install?
With Anaconda you can run multiple versions of
Python in isolated environments, so choose the
download with the Python version that you use
more often, as that will be your default Python
version.

IF you don't have time or disk space for the entire
distribution, try Miniconda which contains only

docod Dutbon Thooioctoll ok tboiodiid ol
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Download for Windows Download for macOS

Anaconda 4.3.1

For Windows

Anaconda is BSD licensed which gives you permission to use Anaconda

commercially and for redistribution.
Changelog

1. Download the installer

2. Optional: Verify data integrity with MD5 or SHA-256 More
info

3. Double-click the .exe file to install Anaconda and follow the
instructions on the screen

Behind a firewall? Use these zipped Windows installers

Download for Linux

Python 3.6 version

64-BIT INSTALLER (422M)

32-BIT INSTALLER (348M)

Python 2.7 version

64-BIT INSTALLER (414M)

32-BIT INSTALLER (339M)

MacBook-Pro-3:~ xbsd$ python

Python 2.7.13 |Anaconda 4.3.0 (x86_64)| (default, Dec 20 2016, 23:05:08)
[GCC 4.2.1 Compatible Apple LLVM 6.0 (clang-600.0.57)] on darwin
Type "help", "copyright", "credits" or "license" for more information.

Anaconda 1is brought to you by Continuum Analytics.

Pleaie check out: http://continuum.io/thanks and https://anaconda.org
>>>
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Chapter 4: Big Data With Hadoop

U Nutch / NUTCH-193
25 move NDFS and MapReduce to a separate project

Agile Board
Description
The NDFS and MapReduce code should move from Nutch to a new Lucene sub-project named Hadoop.
My plan is to do this as follows:
1. Move all code in the following packages from Nutch to Hadoop:

org.apache.nutch.fs
org.apache.nutch.io
org.apache.nutch.ipc
org.apache.nutch.mapred
org.apache.nutch.ndfs

2. Move selected classes from Nutch to Hadoop, as follows:

org.apache.nutch.util. NutchConf -> org.apache.hadoop.conf.Configuration
org.apache.nutch.util. NutchConfigurable -> org.apache.hadoop.Configurable
org.apache.nutch.util. NutchConfigured -> org.apache.hadoop.Configured

org.apache.nutch.util. Progress -> org.apache.hadoop.util.Progress
org.apache.nutch.util. LogFormatter-> org.apache.hadoop.util.LogFormatter
org.apache.nutch.util. Daemon -> org.apache.hadoop.util.Daemon

3. Add a jar containing all of the above the Nutch's lib directory.

Does this plan sound reasonable?

Issue Links

incorporates (@) HABOOP-1 initial import of code from Nutch

Activity

All  Comments WorklLog History Activity Transitions

[ Doug Cutting created issue - 01/Feb/06 02:52

These packages will all be renamed to org.apache.hadoop, and Nutch code will be updated to reflect this.

P

CLOSED

Created:
Updated:

Resolved:

Development

1 commit

Agile

View on Board

01/Feb/06 02:52
08/Jun/11 21:32
04/Feb/06 09:49
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HDFS Architecture

Metadata (Name, replicas, ...):
/homeffoo/data, 3, ...

Metada’ga,.ops’"" Namenode

Block ops

Read Datanodes Datanodes

’ | |
. - -~ Replication ‘D = J
g

5 O Blocks
N \ / N J
~ " | Ve
Rack 1 Wite Rack 2
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©

CLUSTER METADATA
BLOCK 1:A,B,C
BLOCK 2:A,B,D
BLOCK3:B,C,E
BLOCK 4:A, D, E

1oonn

MASTERNODE

[ S A

A B Cc Db
© © © © ©
(] 1] (4] 2]

B s B O
& =

DATANODES STORES BLOCKS REPRESENTING PARTS OF A LARGER FILE. MULTIPLE COPIES OF
THE BLOCKS ARE STORED ACROSS DIFFERENT SERVERS BASED ON THE REPLICATION FACTOR

=
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IT Support
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IT Security
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RM ALLOCATES 2 CONTAINERS TO APPMASTER 1

A

e CONTAINER

\ 2
APPMASTER 1 ;g
CONTAINER

NODEMANAGER

RESOURCE
MANAGER

CONTAINER

NODEMANAGER

(NameNode)

CONTAINER

CONTAINER

APPMASTER 2
A

NODEMANAGER

rJ

NODEMANAGER

RM ALLOCATES 2
CONTAINERS TO
APPMASTER 2

CONTAINERS: UNIT OF RESOURCE
[Eg. 1 GB Memory, 4 CPU]

1. RESOURCEMANAGER
ALLOCATES CONTAINERS FOR
APPLICATIONS

2. APPLICATIONMASTER MANAGES
THE CONTAINERS REQUIRED BY
APPLICATIONS

3. NODEMANAGERS MONITORS &
REPORT UTILISATION OF
CONTAINERS TO THE
RESOURCEMANAGER

1 NAMENODE & 4 DATANODES IN HADOOP 2

T

3
)

@

=

o Oracle VM VirtualBox Manager
i >
. v
Settings  Discard  Start
Hortonworks Docker Sandbox... @ General
P d Off
@ Powered 0 Name: cloudera-quickstart-vm-5.10.0-0-virtualbox

Operating System: Red Hat (64-bit)

"L [# system

Base Memory: 4096 MB
Boot Order: Hard Disk, Optical
v1 Acceleration:  VT-x/AMD-V, Nested Paging, PAE/NX, KVM Paravirtualization

cloudera-quickstart-vm-5.10....
@ Powered Off

cloudera-quickstart-
vm-5.10.0-0-virtualbox
Powered Off since 10:34 PM
Session unlocked

Display

Video Memory: 8 MB
Remote Desktop Server: Disabled
Video Capture: Disabled

Storage

Controller: IDE Controller
IDE Primary Master:
IDE Secondary Master:  [Optical Drive] Empty
{5 Audio
Disabled

&P Network

(Shoais | =

= preview

cloudera-quickstart-

vm-5.10.0-0-
virtualbox

cloudera-quickstart-vm-5.10.0-0-virtualbox-disk1.vmdk (Normal, 64.00 GB)
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«% Applications Places System @& & cloudera o)) B2 [j  WedJun28, 7:43 PM
Cloudera Live : Welcome! - Cloudera Live Beginner Tutorial - Mozilla Firefox
about:sessionrestore ® | Cloudera Live : Welcom... x | &=
quickstart.cloudera/#/ @ ||Q search wBe U 3 4 0 =

Cloudera @)Hue [E]Hadoopv [EJHBasev [Ellmpalav []Sparkv solr " Oozie ' Cloudera Manager « Getting Started

cloudera LIVE s -

Welcome to Your Cloudera QuickStart VM!

Your Cluster
Node Address
Manager Node 10.0.2.15
Worker Node 1 10.0.2.15
- v
| @ cloudera Live : Welco... | \

Cloudera Live : Welcome! - Clou

about:sessionrestore x | Cloudera Live : Welcom..

guickstart.cloudera/#/

Cloudera #)Hue [CJHadoopv [CdHBasev [ClImpala
rrloandoera‘ | VIC vieion -
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o0 e < im) 9

@) OECD Data
Crude oil import prices

Crude oil import prices come from the IEA's Crude Oil Import Register and are influenced not only by tra-
ditional movements of supply and demand, but also by other factors such as geopolitics. Information is
collected from national agencies according to the type of crude oil, by geographic origin and by quality of

@ data.oecd.org/energy/crude-oil-import-prices.htm ¢ o

a

=2

> Francais ro lat: Q

Related topics
A Energy

Latest publication
I Energy Statistics of OECD Countries

PUBLICATION! (201¢
» More
Indicators Crude oil import prices  Total, us doliars/barrel, 2000 - 2015 Source: Spot market and crude oil import costs: Crude oil import costs and index
<» Primary energy supply Show:  Chart Map Table SZfullscreen Y download

<» Crude oil production

<» Electricity generation L
<» Renewable energy

<» Nuclear power plants

<» Crude oil import prices

ecd dmx-json/d:

DP_LIVE/.OILIMPPRICE.../OECD! i "

lected data only (.

Full indicator data (.csv)

[cloudera@quickstart ~]$ cd /home/cloudera;
[cloudera@quickstart ~]$

contentType=csv&detail=code&separator=comma&csv-lang=en"
--2017-07-22 13:10:40--
etail=code&separator=comma&csv-lang=en

Resolving stats.oecd.org... 78.41.128.136
Connecting to stats.ocecd.org|78.41.128.136|:443..
HTTP request sent, awaiting response... 280 0K
Length: unspecified [text/csv]

Saving to: "oil.csv”

. connected.

[ ==

2017-07-22 13:10:44 (329 KB/s) - “oil.csv” saved [988528]

[cloudera@quickstart ~]$ wget -0 oil.csv "https://stats.oecd.org/sdmx-json/data/DP_LIVE/.OILIMPPRICE.../OECD?

https://stats.oecd.org/sdmx-json/data/DP_LIVE/.OILIMPPRICE.../OECD?contentType=csvad

] 988,528 329K/s in 2.9s
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) Hue - Welcome to Hue - Mozilla Firefox —_[F]
/ &) Hue - Welcome to Hue x | ¢
€ | @ | quickstart.cloudera:8888/accounts/login/?next=/ ¢ HQ Search ‘ Ww B8 3y A © 3
Cloudera @)Hue [EJHadoopv [JHBasev []lmpalav []Sparkv Solr " Oozie ' Cloudera Manager « Getting Started

cloudera

e

cloudera

cloudera

Cloudera #)Hue [JHadoopv [ JHBasev [JImpala~ []Sparkv Solr « Oozie ' Cloud
aue # QueryEditors ¥  DataBrowsers ¥  Workflows ¥  Search v  Security v
‘s Hive 8 Hi\flﬁh scription. ..
£ =default i mpele
Tables = DB Query 1
EH categories @’. Pig
£ customers Job Designer
FH departments
£ order_itemns
EH orders
EF products
£5 sample_07 Query History Saved Queries
£ sample_08
&= web_logs 2 minutes select * from categories
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due A QueryEditors v  DataBrowsers ¥  Workflows v  Search v  Security v B = ocloudera v @ ©
& Hive © Addaname.. Add adescription... O o
- <
< Sdefault )s defaulty [B) &% ?
Tables Yo CREATE TABLE IF NOT EXISTS OIL

(location String, indicator String, subject String, measure String,
frequency String, time String, value Float, flagCode String)

ROW FORMAT DELIMITED

FIELDS TERMINATED BY ','

1
) 2
categories 3
4
5
6 LINES TERMINATED BY '\n'
7
8
9
0
1

customers

E2 departments

oil STORED AS TEXTFILE

£ order_items tblproperties("skip.header.line.count"="1");

orders 10 LOAD DATA LOCAL INPATH '/home/cloudera/oil.csv' INTO TABLE OIL;

products > 11 SELECT * FROM OIL;

£5 sample_07 a

sample_08

E2 web_logs

Query History Q (3] Saved Queries Q Results (100+) Q. .7
oil.location ~ oil.indicator oil.subject ~ oil.measure  oil.frequency  oiltime  oil.value
Booq “OILIMPPRICE" "TOT" "USD_BAR" A *1980° 31.80999946!

2 CAUS "OILIMPPRICE" 'TOT" "USD_BAR" A “1981" 35.88000106¢
3 AUS "OILIMPPRICE" 'TOT" "USD_BAR" A "1982" 35.41999816¢
4  CAUS OILIMPPRICE" "TOT" "USD_BAR" A 1983 30.87999916(
5 AUS" “OILIMPPRICE" 'TOT" ‘USD_BAR" A “1984" 29.19000053¢

adue

@A Query Editors v  DataBrowsers ¥ Workflows v  Search v  Security v B = fcloudera v

& Hive © Addaname.. Add adescription...

£ Edefault < R

1 SELECT LOCATION, MIN(value) as MINPRICE, AVG(value) as AVGPRICE,
2 MAX(value) as MAXPRICE

3 FROM OIL

4 WHERE FREQUENCY LIKE "A"

5 GROUP BY LOCATION;

Tables T
E5 categories
EH customers

[ departments

> 6
B oil m 7
ks
B2 order_items
EH orders
B2 products Query History Q3 Saved Queries Q Results (28) © .7
sample_07
& pe location minprice avgprice maxprice
B2 sample_08 -
- 1 AUS 14.489999771118164 43.765833483801948 117.77999877929688
B2 web_logs
2 AUT 14.340000152587891 42.629166603088379 1125
3 BEL 11.970000267028809 40.592500156826446 110.83000183105469
4 CAN 13.149999618530273 41.619722366333008 110.80000305175781
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ueiauill =l
TS 1 SELECT LOCATION, MIM(value) as MINPRICE, AVG(value) as AVGPRICE,
2 MAX(value) as MAXPRICE
3 FROM OIL
4 WHERE FREQUENCY LIKE "A"
5 GROUP BY LOCATION;
> 6
m- ’
Query History Saved Queries Results (28)
location minprice avgprice maxprice
BiE
"1 Aus 14.489999771118164 43.765833483801948 117.77999877929688
I:' 2 AUT 14.340000152587891 42.629166603088379 1125
buf Bars 11.970000267028809 40.5925001 56826446 110.83000183105469
Lines 13.149999618530273 41.619722366333008 110.80000305175781
[€] Pie
o 13.380000114440918 42.587778064939712 112.51000213623047
® Scatter
14.319999694824219 55.42049991226196 112.330001831054690
¢ Marker Map
. 12.479999542236328 41.430277665456138 112.20999908447266
[@] Gradient Map
5 UnNR 13.489999771118164 41.879166815016006 112.769996564306641
Query History Saved Queries Results (28)
$AUS ©AUT @BEEL @CAN @ CHE @CZE ¢ DEU @DNK
X-AXIS ESP @EST @FN @FRA @GER @GRC @IRL @ITA
maxprice v ©IPN @KOR ¢ LUX @ NLD @NOR @NZL @POL @PRT
®SVK @SWE O TUR @ USA
Y-AXIS 17.78 FRA o
=)
mexprice 115.00 49.7745831 anvépsms :
)
112.01 o® ?’
SCATTER SIZE LU W
avgprice
105.00
SCATTER GROUP
: 102.43
location 102.43 105.00 110.00 112.01 115.00 117.78
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Query History  Q, [%]

VALUE

Saved Queries

| avgprice

[&] =

< LEGEND

| location

SORTING

il |

Q Results (28) O .7

PRT

Tur YSA AUS AUT

SWE BEL

ma IrL GRC
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due # QueryEditors v  DataBrowsers ¥ Workflows ¥  Search v  Security v B ™ ofcloudera v @
g- Hive © Addaname.. Add adescription... 0O o
=
< Sdefauft )5 defaultv [5) £ 2
Tables TS 1 A
B cat . 2 CREATE TABLE IF NOT EXISTS LATLONG
categories 3 (country String, alpha2 String, alpha3 String, numCode Int, latitude Float, 1d
EH customers 4 ROW FORMAT DELIMITED
E5 departments 5 FIELDS TERMINATED BY ‘,’
6 LINES TERMINATED BY ‘\n’
i latlong 7 STORED AS TEXTFILE
oil 22 8 TBLPROPERTIES("skip.header.line.count"="1");
. 9 =
5 order_jtems > 10 LOAD DATA LOCAL INPATH '/home/cloudera/latlong.csv' INTO TABLE LATLONG; -
EH orders e 11 —
[ e €3 []
EH products
ER sample_07
v success.
E2 sample_08
E2 web_logs
Query History Q. [%] Saved Queries Q
LOAD DATA LOCAL INPATH '/home/cloudera/latlong.csv' INTO TABLE
LATLONG
2 few seconds ag CREATE TABLE IF NOT EXISTS LATLONG
(country String, alpha2 String, alpha3 String, numCode Int, latitude
Float, longitude Float)
ROW FORMAT DELIMITED FIELDS TERMINATED BY ','
LINES TERMINATED BY '\n' STORED AS TEXTFILE
TBLPROPERTIES("skip.header.line.count"="1")
125  default * E &4 7
1 SELECT DISTINCT * FROM
2 (SELECT location, avg(value) as AVGPRICE from oil GROUP BY location) x
3 LEFT JOIN
4 (SELECT TRIM(ALPHA3) AS alpha3, latitude, longitude from LATLONG) y
5 ON
& (x.location = y.alpha3};
7

Query History Q, [
y.alpha3
-
1 AUS
2 AUT
3 BEL
4 CAN
5 CHE
6 CZE

Saved Queries  Q
y.latitude
-27
47.333301544189453
50.833301544189453
&0
47

49.75

Results (28) O .7

y.longitude

133
13.33329963684082
4

-95

x.location
AUS
AUT
BEL
CAN
CHE

CZE

x.avgprice

43.655062157137991
25.300277796658602
40.222350115907446
41.546758076452441
37.297826310862668

75.050954574955591
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Graphics
2m,12s default * @ & 7
1 SELECT DISTINCT * FROM
2 (SELECT location, avg(value)} as AVGPRICE from oil GROUP BY location) x
3 LEFT JOIN
4 (SELECT TRIM(ALPHA3) AS alpha3, latitude, longitude from LATLONG) y
5 ON
6 (x.location = y.alpha3);
7
>
-

Query History Q, Saved Queries Q Results (28) O .7
,_.-"'—/

REGION 5::}

| xlocation

- L

< VALUE

| x.avgprice ‘ A |

SCOPE
| Europe

Czech Republic

75.050854674955591
- T
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SELECT DISTINCT * FROM
LEFT JOIN

ON
(x.location =

Q

Query History

LATITUDE
Q | y.latitude

<  LONGITUDE

| x.avgprice

TYPE
| Markers

LABEL

| x.avgprice

Saved Queries

y.alpha3);

Q

+

e

e

~~TRomdnia
Italia
Enfiifa
AAL
e}
BEE5, Lo

Ceutschland 1
7 i L Kpaina
4
—— —pe—
3 o lr0'zhe i
Tiirkiy i L TarkmenistanWie -

default > [ &

(SELECT location, avg(value) as AVGPRICE from oil GROUP BY location) x

1

2

3

4 (SELECT TRIM(ALPHA3) AS alpha3, latitude, longitude from LATLONG) y
5

6

7

Results (28) O .7

s

66.007546517042428

[ gleailadl o

aleasLy

dgagmall .
India

?
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Chapter 5: Big Data Mining with NoSQL

RAM DISK
CPU |(- - -’| (Memory) |(- o -’| (Hard Drive)

NOM NAME: Jokn

ADRESSE ADDRESS: / Main St.
Met at conference in 20/5
TEL: (20)) 324-997

NOM NAME: M. A Rogerd
ADRESSE ADDRESS: 23 45tk Street
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Id: 2
Name: Bob
Age: 22

Id: 1
MName: Alice
Age: 18

root@quickstart:/home/cloudera
File Edit View Search Terminal Help
GNU nano 2.0.9

File: /etc/yum.repos.d/mongodb-org-3.4.repo Modified E

[mongodb-org-3.4]
name=MongoDB Repository

baseurl=https://repo.mongodb.org/yum/redhat/$releasever/mongodb-org/3.4/x86 64/
gpgcheck=1

enabled=1
gpgkey=https://www.mongodb.org/static/pgp/server-3.4.asc]]

Get Help Wt WriteQut @i Read File Prev Page gd Cut Text e Cur Pos
Exit g Justify Bl Where Is Next Page g UnCut Text g To Spell [+]
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Save modified buffer (ANSWERING "No" WILL DESTROY CHANGES) ?
) Ves
Cancel

|
il No

File Name to Write: /etc/yum.repos.d/mongodb-org-3.4.repo
W Get Help wll To Files WB Mac Format Prepend
yB¥ DOS Format yy Append Backup File >,

|Edit View Search Terminal Help

Open Terminal Shift+Ctrl+N |CONTROL [initanc
. CONTROL [initand
Open Tab Shift+Ctri+T .

P CONTROL [initand
New Profile. . CONTROL [initang
cave Contents CONTROL [inmitanc

STORAGE [initanc
STORAGE [initanc
2017-07-30T10:52:17.228-0700 I STORAGE [initand
viction=(threads min=4,threads max=4),config bas
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File Edit View Search Terminal Help

GNU nano 2.0.9 File: laureates.json

E“laureatea”:[{”id“:“1“,“fir5tname“:“w11helm Conrad", "su

We will delete {“laureates”: from
the beginning of the file and the
letter } from the end of the file

"gender" : "male",
"prizes" : |
{

category is a

"year" : "1901",

field nested in "category" : "physics"”,
the field prizes share f 17, .
"motivation" : "\"1n reqg

ry services he has rendered by the discovery of
ently named after him\"",
"affiliations" : [
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RSITY WHAT'S MONGODB? LOGIN

¥ mongoDB. | FORGIANT IDE SOLUTIO

Try MongoDB Atlas,
our new database as a service

Enterprise Server Ops Manager Compass

As the GUI for MongoDB, MongoDB Compass allows you to make smarter decisions about
indexing, document validation, and more. Compass enables you to: Versions

Visually explore the structure of data in your database
Platforms:

Run ad hoc queries in seconds

View and optimize your query performance

Interact with your data with full CRUD functionality

Create and modify rules that validate your data

Compass is available as part of the MongoDB Professional and MongoDB Enterprise
Advanced subscriptions

Connector for BI

1.7.1 (Stable)

RedHat 64-bit (7+)

Welcome to MongoDB Compass

The charts show database operations, queues
network traffic, connecti

NerwoRk

Performance Charts.
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localhost:27017 MongoDB 3.4.6 Community

DATABASES

OPERATIONS HOTTEST COLLECTIONS
history.docs
'nobcl.cu\lccnon
e

READ & WRITE :obel.mvemury
nobellaureates
';(wbel,s

NETWORK SLOWEST OPERATIONS

 No Slow Operations

MEMORY

localhost:27017 MongoDB 3.4.6 Community
nobel.laureates ‘ ; 20.0KE
cl. vocuments 910 2B woexes 1 20,08
DOCUMENTS INDEXES EXPLAIN PLAN VALIDATION
admin
» OPTIONS
history
local Query returned 910 documents. This report is based on a sample of 910 documents (100.00%).
nobel ~ prizes Array of documents with 6 nested fields.
Array lengths
country i 4 min: 1 average: 1.01 max: 3
laureates document
scots
» affiliations Array of documents with 3 nested fields.
Array lengths
array . . .
min: 1 average: 1.06 max: 3
document armay
category
= | . . - -
Drery .
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The Leader in High-Performance Tick Database Technology | Kx Systems - Mozilla Firefox
kx The Leader in High-P... x | $ Preferences

€ a kx.com

kx it’s about time DISCOVER SOLUTIONSFOR CONNECTWITHUS ABOUT KX

KX TECHNOLOGY AND THE SETI INSTITUTE TEAM UP WITH NASA FDL >

XORM PR
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DISCOVER SOLUTIONS FOR CONNECT WITH US ABOUT KX

Download

Kx Technology Fund

Meetups/Events

Blogs/Newsletter

Kx Training & Consulting
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kx it's about time

DOWNLOAD KDB+

No Fee, Non-Commercial Use, 32 Bit Kdb+ Software License Agreement (rev. 13 Sep 2015)

CAREFULLY READ THE FOLLOWING TERMS AND CONDITIONS. BY DOWNLOADING THE 32 Bit KDB+
SOFTWARE, YOU ARE AGREEING TO BE BOUND BY THESE TERMS AND CONDITIONS. IF YOU DO NOT
AGREE TO THESE TERMS AND CONDITIONS, DO NOT DOWNLOAD THE SOFTWARE.

This No Fee, Non-Commercial Use, 32 Bit Kdb+ Software License Agreement ("Agreement") is made between Kx

Email Address

(Enter your email address here)

¥ | agree to the terms of the license agreement for the free version of kdb+ (which is 32-bit
vs. 64-bit for the commercial version)

@ | would like to receive the Quarterly Kx Newsletter

- Linux-x86 Linux-ARM

No, thanks. Take me to the Kx Systems Homepage

_ linuxx86.zip
312 KB — kx.com — 09:28 AM
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The Comprehensive R Archive Network

Download and Install R

Precompiled binary distributions of the base system and contributed packages, Windows and Mac users most likely want one of
these versions of R:

o Download R for Linux
o Download R for (Mac) OS X
o Download R for Windows

R is part of many Linux distributions, you should check with your Linux package management system in addition to the link
above.

) RStudio - RStudio - Mozilla Firefox

kx kdb+ | Free downloa... % | @) RStudio - RStudio x \ &b
€)an

v.rstudio.com/produc

udio/ E1| ¢ ||Q search w8

estudlo studioz:conf Resources Pricing About Us Blogs Q

RStudio Desktop

Open Source Edition Commercial License

Access RStudio locally
Sy

ntax highlighting, code completion,
and smart indentation
Execute R code directly from the
source editor

All of the features of open source; plus:

Overview e Quickly jump to function definitions o Acommercial license for organizations
® Easily manage multiple working not able to use AGPL software
directories using projects ® Access to priority support
e Integrated R help and documentation
L]

Interactive debugger to diagnose and
fix errors quickly
® Extensive package development tools
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) studio

rstudioz:conf

fix errors quickly

® Extensive package development tools

e Priority Email Support

Support Community forums only ® 8 hour response during business hours
(ET)
License AGPLv3 RStudio License Agreement
Pricing Free $995/year
=N
e Studio rstudiozconf  Products — Resources — Pricing  AboutUs — Blogs Q

Choose Your Version of RStudio

RStudio is a set of integrated tools designed to help you be more productive with R. It
includes a console, syntax-highlighting editor that supports direct code execution, and a
variety of robust tools for plotting, viewing history, debugging and managing your

workspace. Learn More about RStudio features.

Open Source License

Commercial License

[53]




Graphics Chapter 1

@Studlo rstudio:zconf Products

RStudio requires R 2.11.1+. If you don't already have R, download it here.

Installers for Supported Platforms

MD5

b3b4bbc82865ab185¢c21cb70b17271b3
8773618566b74ec3ela88b2fdblBc8bS
981bed4f91fcB7e5f69152330da32659
2d0769bea2bfb041511d6901alcf69c3
d584cbab®1041777a15d62cbef69a976
8dfee96059b05a063c49b705ecabeebd
16c2c8334f961c65d9bfa8fb813ad7e?

Zip/Tarballs

Zip/tar archives MD5

024b5714fabef337fedc6f5e2894cbch
faeoffa7ec62665524f0e2477facd346
2077c181311d1laad6fb8d435f8f1f45¢f
92e1a22d14952273ec389e5a55be614f

Bb71c5a7fc53c84b3Te67242240b3531
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[ ] ® < |> (i) L] openpaymentsdata.cms.gov

OpenPaymentsData.CMS.gov

Find Your Doctor’s
Paymenfs

Explore Open
-*- Pa';mentspbata

Looking for a teaching hospital or company making payments?
For a more refined search, use the Search Tool.
© How to use the Search Tool

> Check out the new Payments by State page

The Facts on Open 2013 2014
Payments

Total US Dollar Value
818 BILLION
See Payments by State page

2015
Totals

o 0

. o

2016 Totals All
Totals Years

o

Total Records Published

11.96 MILLION

(=)

i
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OpenPaymentsData.CMS.gov

@ About Sign In
Search Tool Summary Data Data Explorer Download Data OpenHFéar%/?ems

Sign In to OpenPaymentsData.CMS.gov

K

[ -]

Forgot Password?

Don't have an account yet?Sign Up
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Search Tool Data Explorer Download Data

We're glad you want to join OpenPaymentsData.CMS.gov

Create a new Socrata ID.
Use your Email and Password to sign in to all Socrata powered sites.

Email Address * Please enter a valid email address.

ENTER YOUR EMAIL ADDRESS HERE

Display Name *

Packt Developer

Password * Restrictions apply @

Confirm Password *

\/ I'm not a robot

By clicking on "Create My Account" below, you are agreeing to our Terms of Service
and Privacy Policy.

Create My Account

Open Payments

Home
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OpenPaymentsData.CMS.gov

Search Tool

Summary Data

Data Explorer

You must be logged in to access this page.

Download Data

Sign In to OpenPaymentsData.CMS.gov

( ’ Forgot Password?
Sign In

Don't have an account yet? Sign Up

@ About Sign In

Open Payments

Home

Basic Info

No description provided

Packt Developer's Assets

Owned By Me = Shared To Me

Q search

View Types
E@ Data Lens pages
[ Datasets
Working Copies
Charts
& Maps
Calendars
K Filtered Views
[ External Datasets
I3 Files and Documents
B Forms

Packt Developer's Applications

You have not created

cations yet. Click'Manage' on the right to get st

ep-zrms

No Results

¢

[ Edit Basic Info

[581]




Graphics Chapter 1

OpenPaymentsData.CMS.gov # Ao Profle -

Search Tool Summary Data Data Explorer Download Data Open Payments Home

[ Basic Info Your Applications

[F9 Profile Image
* Application | CMS Open Payments 2016 Web Portal

© Account Settings
Name
4. App Tokens

* Description A Web Portal for CMS Open Payments Data|

Organizati Enter the P for this application
Website | Provide a link o this application or organization's website

Callback Prefix  [Provide the prefix to the secure (https) callback uri when using OAuth

For instance, if your application will call back to https://my-
domain.com/socrata-app/oauth/validated and https://my-

domain. con/socrata-app/profile, you'll want to supply https: //my-
domain.com/socrata-app as your prefix. Note that you must include at least the
entire domain name.

Public?

m CGencel

Edit Application Token

Your application has been created

* ppplication | CMS Open Payments 2016 Web Portal

Name

* pescription A Web Portal for CMS Open Payments Data

Organization Enter the organization responsible for this application
Website Provide a link to this application or organization's website

Callback Prefix  |Provide the prefix to the secure (https) callback uri when using OAuth
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Basic Info Your Applications

Profile Image .
Create New Application

Account Settings

AQFM Name CMS Open Payments 2016 Web Portal
No Thumbnail Description A Web Portal for CMS Open Payments Data
|App Token dciikbI3jF1Ds6weHZmOmsQt0
Secret Token Show Secret Token
Edit Delete

N N T TaC e _OeT el ToU3 274 1678547 9000 [RUNTITGT
-~ virtual_machine_default_1503...

% Running buntu 16.04.2 LTS vagrant ttyl

agrant login:

buntu 16.04.Z LTS vagrant ttyl

agrant login: packt
[Password :
elcone to Ubuntu 16.04.2 LTS (GHU-/Linux 4.4.0-83-generic xB6_64)

* Documentation: https:s help.ubuntu.com
* Management : https:-vlandscape .canonical .com
* Support: https: /ubuntu.com/advantage

38 packages can be updated.
6 updates are security updates.

The programs included with the Ubuntu system are free software;
he exact distribution terms for each program are described in the
individual files in rusrrsharesdoc/=scopyright.

buntu comes with ABSOLUTELY NO WARRANTY, to the extent permitted by
pplicable law.

packtBuagrant: ™5 _
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e0e® < (2] [ ] localhost:8787/auth-sign-in & th =
©studio
Sign in to RStudio
Username:
packt Login ID: packt
Password: packt
Password:
conce ™~
Slaysign:N
packt
ﬁa gﬂ“m_machi"&defa“' [ ] @® virtual_machine_default_1503274187494_79006 - Network
[ Running — i
_u. % > —_—
B =G a m
General System Display Storage Audio Network Ports Shared Folders User Interface
Network
Adapter 277 Adapter 3 = Adapter 4
v Enable Network Adapter
Attached to:  NAT
Name: (]
Click on the _. —— ¥ Advanced
Arrow to Expand .
Adapter Type:  Intel PRO/1000 MT Desktop (82540EM) ¢
Promiscuous Mode: ~ Deny &
MAC Address: 080027C6913F )

Then click on
Port Forwarding

Cable Connected

\

Port Forwarding
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virtual_machine_defaul () o virtual_machine_default_1503274187494_79006 - Network

e E e EHE QW H @ =

General System Display Storage Audio Network Ports Shared Folders User Interface

Name Protocol Host IP Host Port Guest IP Guest Port @
ckt Rule TCP 127.0.0.1 8787 8787 &
ssh TCP 127.0.0.1 2222 22

Contains a list of port forwarding rules.

Cancel

e0e < (in] L] localhost:8787 ¢ Ot O
6 File Edit Code View Plots Session Build Debug Profile Tools Help packt ®

@l- &~ ~ Addins ~ & Project: (None) ~
Console ) Environment History ==

4 [ _#Import Dataset ~ 3 List ~
R version 3.2.3 (2015-12-10) -- "Wooden Christmas-Tree" 2 Global Environment ~
Copyright (C) 2015 The R Foundation for Statistical Computing
Platform: x86_64-pc-linux-gnu (64-bit)
R is free software and comes with ABSOLUTELY NO WARRANTY. Environment is empty
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.
Natural language support but running in an English locale
R is a collaborative project with many contributors.
Type 'contributors()' for more information and
‘citation()' on how to cite R or R packages in publications.
Type 'demo()' for some demos, 'help()' for on-line help, or
"help.start()' for an HTML browser interface to help.
Type 'q()" to quit R. Files Plots Packages Help Viewer -
) NewFolder & Upload @ Delete & Rename {iF More ~
> | 4 Home
4 Name Size Modified
cms
| €ms2016.csv 1.5GB Jun 30, 2017, 3:38 PM
a
[ 3
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8 File Edit Code View Plots Session Build Debug Profile Tools Help
Ql-2- B B +  Addins -

37 app.R &' packt.css @7 Untitled1* =0

2 (= Source on Save —g PORAN - ~ % Run o9 < Source -~
install.packages(c("shiny","shinydashboard","data.table",

"DT","rjson","jsonlite","shinyjs", "devtools"))

1
2
3
4 library(devtools)
5 devtools: :install_github('kxsystems/rkdb', quiet=TRUE)
6

Edit Code View Plots Session Build Debug Profile Tools Help

; . o Addins ~
o New File ’ @7 R Script T#N |
C I * New Project...
onsole {* R Notebook

=" Open File... ¥0
R versi| R ¢ Fil ) @1 R Markdown...
. ecent Files
Copy;1g| 2 Shiny Web App...
Platforl = open Project... | — I
. Create a new Shiny web application
R is fri Recent Projects r T
Yy | @8 C++ File
ou at'e Import Dataset ’
Type 'L . €1 RSweave
Save ®S o R HTML
Natur| Save A -
AVE A5 ';?\j R Presentation
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ne help, or ; —
New Shiny Web Application
y pp —

help.
L Viewg
Application name: | cmspackt| |
Delete
Application type: ©single File (app.R)
Multiple File (ui.R/server.R) L
Create within directory:
~ ‘ Browse...
? Shiny Web Applications | Create | Cancel
6 File Edit Code View Plots Session Build Debug Profile Tools Help packt O
Q- - .~ Addins ~ & Project: (None) ~
07 appR ("1 Environment History =0
Q /- - ) RunApp ~ 4% - ¥ [J _Import Dataset ~ 3 List ~
1 ) Global Environment ~
2 # This is a Shiny web application. You can run the application by clicking
3 # the 'Run App' button above.
4 # nment is empt
5 # Find out more about building applications with Shiny here: nronmen v
6 #
7 # http://shiny.rstudio.com/
8 #
9
10 libraryCshiny)
11

12 # Define UI for application that draws a histogram
13 ui <~ fluidPageC

14
15 # Application title

i(; titlePanel("0ld Faithful Geyser Data"), Files | Plots | Packages | Help | Viewer -
18 # Sidebar with a slider input for number of bins ) New Folder | | Upload = @  Delete |4 Rename ¥ More ~

19 sidebarLayout( 4 Home

20 sidebarPanel( A Name Size Modified

21 sliderInput("bins", cms

22 "Number of bins:",

23 min = 1, | cms2016.csv 1.5GB Jun 30, 2017, 3:38 PM
24 max = 50, q

25 value = 30) R

1:1  (Top Level) R Script *

cmspackt
Console - =0 \ New folder created where

the files will be stored
R version 3.2.3 (2015-12-10) -- "Wooden Christmas-Tree"
Copyright (C) 2015 The R Foundation for Statistical Computing
Platform: x86_64-pc-linux-gnu (64-bit)
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Files Plots Packages Help

& | New Folder ' Upload @

'?.’ Hf Create a new folder |

A Name
J &l R

New Folder Lpa‘

| Q)

- Please enter the new folder name ];
cmspackt/www i_e

L oK J Cancel
16.
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N

Create a new text file

ﬁ N I

ew File

Code View

] app.R New Project...

. 1" Open File...
1 1in Reopen with Encoding...
; Recent Files
4 12 <" Open Project...

Plots Session Build Debug Profile To

> Ll . - | Addins ~
7 R Script {+ 38N
' % R Notebook
¥0 - j
@ R Markdown... [

E Shiny Web App... rtools™))

| Text File

7 C++ File
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Edit Code View Plots Sess

New File b |

|
| app.R P New Project...
~ " Open File... #0 |
; Reopen with Encoding...
It
3 Recent Files b P
g <" Open Project...
6 Recent Projects 4
7 Import Dataset 4
8 h
9 f L save Save current file to a specifihc 0
10 1 Save As T
11 1
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8 File Edit Code View Plots Session Build Debug Profile Tools Help
Ol =~ ~ | Addins ~
@ app.R @) packt.css Environment  History
Q - ¥ [ 1 Import Dataset ~
i "} Global Environment ~
2~ .shmy‘—text—output, .shiny-bount-output { Values
3 margin: 1px; .
4 font-weight: bold; Save File - packt.css
5 K
6 File name: /home/packt/cmspackt/www.packt.css|
7~ .main-header .logo { /  home packt
8 height: 20px;
9 font-size: 14px;
10 font-weight: bold; R
1; }ine—height: 20px; cms
13 cmspackt
14 - .main-header .sidebar-toggle { q
15 padding: @px; R
16 }
17 1 cms.q 4.2 KB Aug 21, 2017,12:01 PM
18 - .main-header .navbar { cms2016.csv 1.5GB Jun 30, 2017, 3:38 PM
119 min-height: @px !important;
20 }

packtBuagrant: ™5

packtBuagrant:”5 pud

shomnepackt

packtBuagrant: ™5 g

KDB+ 3.5 2017.06.15 Copyright (C) 1993-2017 Kx Systems
132/ 1(Jcore 3951MB packt wvagrant 127.0.1.1 NONEXPIRE

Helcome to kdb+ 3Z2bit edition

For support please see http:- - groups.google.comnsd/forum/personal-kdbplus
Tutorials can be found at http:--code.kx.comsuwikisTutorials

To exit, type S\

To remove this startup msg, edit g.q

gIs] cns.q

q)
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@ File Edit Code View Plots Session Build Debug Profile Tools Help
Q- =~ = o5 -~ Addins -
@ app.R ¥ | & packt.css % =
- al R W= = P RunApp ~ || - | =

o ! Run the Shiny appﬁcﬂtioﬁ-
2 # This is a Shiny web application. You can run the application by clicki i
3 # the "Run App' button above.
4 #
5 # Find out more about building applications with Shiny here:
6 #
7 ¥ http://shiny.rstudio.com/
& #
9
18  library(shiny)
11 library(shinydashboard)
12 Tlibrary(data.table)
13 Tlibrary(DT)
14  library(rjson)
15 library(jsonlite)
16 Tlibrary(shinyjs)
17 library(Crkdb)
18
19 ui <- dashboardPage (skin="purple", dashboardHeader(title = "CMS Open Payments 2816"),

20

dashboardSidebar(
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R

@7 app.R » & packt.css %

http:/ flocalhost:8787/p/6304/ | 5| Open in Browser
P CMS Open Payments 2016 =
PAYMENT DATE

File Edit Code View
» 2016-01-01 to 2016-02-01
- =

52 | & Q /- S8

1 #

2 # This is a Shiny web app

3 # the 'Run App' button ab

4 #

5 # Find out more about bui

6 #

7 # http://shiny.rstudio

8 #

9

18 library(shiny)

11 library(shinydashboard)

12 library(data.table)

13 library(DT) DISPLAY TYPE

14 library(rjson)

15 1ibraryCisontite)

16 library(shinyjs)

17 library(rkdb) SHOW DATA

18

19 ui <- dashboardPage (skin Month

20 dash Date

21 First Name
9:1 (Top Level) = Last Name
Console ~/ > City

>
>
>
>
>
>
>
>

Listening on http://127.8.9.1:636

runApp( ' cmspackt’)

State
Company
Product
Category

Payment
Payment Nature

localhost:8787/?view=shiny
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[ N ] localhost:B787)?view=shiny

“%- Publish +

hetp: | (localhost8787 (p/6304] Opén in Browser

CMS Open Payments 2016

PAYMENT DATE
16:58:17.273: Processed 11,258,311 records in 00:00:00.021 seconds. Returned result with 172 rows.

I

|

|

i 20160101 to  2016-02-01 Show 10 B! tries Search: '7

Month Date Payment
1 2016.01 2016-01-01 135
DRUG/PRODUCT
STATE 3 2016.01 2016-01-04 .77
Iy 5 2016.01 2016-01-04 4.73
EXTE 201601 20160104 100
e 7 201601 2016-01-04 189
Show Data -
8 2016.01 2016-01-04 5170
SHOW DATA
9 2016.01 2016-01-04 2.66
10 2016.01 2016-01-04 11.63
First Name
Last Name Showing 1 to 10 of 172 entries Previous 2 3 4 IS 18 Next
City

State
Company
Product
Category
Payment

Payment Nature

16:52:46.354: Processed 11,258,311 records in 00:00:00.022 seconds. Returned result with 116 rows.

[71]



Graphics Chapter 1

o0 e localhost:8787/view=shiny
hitp: / flocalhest:8787 /p/G304/ | £1| Open in Browser
CMS Open Payments 2016 =
PAYMENT DATE

“2- Publish -

16:52:46.354: Processed 11,258,311 records in 022 nd: result with 116 rows.

show 10 [ entries Search:
COMPANY
Total
State P tNat
(— — — i

DRUG/PRODUCT 1 ak gastrointestinalinfl ton:ophthalmol lant  food and beverage 7233

5T

_ 3 al gastroir it food and beverage 182.57
4 al gastrointestinal;i i p travel and lodging 55017

ary

compensation for services other than consulting, including

DISPLAY TYPE
[ az gastrointestinal;infl, ti hthalmology;t lant  serving as faculty or as a speaker at a venue other than a 3600
Aggregate Data continuing education program
AGGREGATE DATA 7 ar gastrointestinal;i i hthalmol it food and b 8 293.52

Company
Product

compensation for services other than consulting, including
B gastrointestinal;i i t  serving as faculty or as a speaker at a venue other than a 12180
continuing education program

9 ] gastroir inal;i i it consulting fee 29400

CALCULATE METRICS 10 ca B i inalji i ol plant  food and ge 386195

Total Payment N A
Showing 1 to 10 of 116 entries Previous 1 ¢l 3 4 5 12 Next
View Results
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Chapter 6: Spark for Big Data Analytics

SPARK DRIVER

WORKER NODE 1

DataNode
Executor, JWM
- T ____: n Tasks

Node Manager (Hadoop)
Python/R Processes

SparkContext
SparkSession

CLUSTER

WORKER NODE 2
DataMede

MANAGER |*

YARMN/Mesos! |, —
Standalone

Executor, JWM
n Tasks
Node Manager (Hadoop)
Python/R Processes

WORKER NODE n

DataMode
—— e o e Executor, JVM
- n Tasks

Node Manager (Hadoop)
Python/R Processes
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Select a version to get started.

FULL-PLATFORM TRIAL COMMUNITY EDITION
Put Apache Spark to work Learn Apache Spark
e Unlimited clusters ® Mini 6GB cluster

e Notebooks, dashboards, production
jobs, RESTful APIs

o Interactive notebooks and dashboards

e Public environment to share your work

e |nteractive guide to Spark and
Databricks

Deployed to your AWS VPC

® BItools integration

® 14-day free trial (excludes AWS charges)

START TODAY START TODAY

Graphics Chapter 1
'K ) [im] % https://databricks.com/try-databricks ¢ 0| &) O @
Blog Resources Partners Documentation Support Careers ContactUs O Manage Account
@databricks WHY DATABRICKS ~ PRODUCT ~ APACHESPARK ~ SOLUTIONS ~ CUSTOMERS  TRAINING SR GATIN/ VLTSS
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fim] ] & accounts.cloud

registration.html#signup/community

(] ©

&

(=]

€&databricks

Sign Up for Databricks Community Edition

First Name * astName *

John ENTER FIRST NAME Doe

Work Email *

ENTER LAST NAME

NA email@emailcom ENTER YOUR EMAIL ADDRESS HERE

ENTER A PASSWORD

Phone Number What is your intended use case? *

Personal - Learning Spark

ould you describe your role? *

Data Scientist

\/ I'm not a robot

CONFIRM YOUR PASSWORD
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Terms of Service

Read and scroll to the bottom to continue |

Databricks Community Edition
Terms of Service
(Posted May 24, 2016)

Welcome to Databricks Community Edition! We are pleased to provide Databricks Community Edition
(“Community Edition”) at no charge to those interested in learning and exploring the use of Databricks’
cloud-based data analytics platform, which enables data analysts and others to easily tap the power of
Apache Spark™ and Databricks’ other proprietary functionality. Your use of Community Edition, whether on
an ongoing basis or on a temporary basis for the purposes of trialing Databricks’ fee-based platform services,
or your temporary, no-charge trial of our fee-based platform services apart from Community Edition (“Free
Trial” and, together with any use of Community Edition, the “Services”) is governed by these Terms of
Service (the “Terms”). By using the Services, you are agreeing to be bound by these Terms. If you are using
the Services on behalf of an organization, you are agreeing to these Terms on behalf of that organization and
you are confirming that you are authorized to bind it to these Terms (in which case “you”or “your” refer to
that organization rather than you as an individual). Your access to the Services is contingent upon your
reading these Terms carefully and, if you agree to them, clicking on the boxes at the bottom of each of the
two sets of provisions below to indicate that you understand, accept and will continually abide by these
Terms. Ifin the future Databricks agrees to add any paid upgrade or other paid services to your Community
Edition or Free Trial account, these Terms shall continue to apply in full unless you and Databricks mutually
agree to be bound under a superseding set of governing terms and conditions.

YOUR DATA AND USE OF COMMUNITY EDITION - RESTRICTIONS APPLY
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Databricks billing@databricks.com via amazonses.com 2:55 PM (0 minutes ago) *~ v
tome [+

€databricks

making big data simple

Welcome to Databricks Community Edition!

Databricks Community Edition provides you with access to a free micro-cluster as well as a cluster
manager and a notebook environment - ideal for developers, data scientists, data engineers and other IT
professionals to get started with Spark.

We need you to verify your email address by clicking on this link. You will then be redirected to
Databricks Community Edition!

Get started by visiting: https://accounts.cloud.databricks.com/signup/validate ?emailToken=
fa75685c08abf19c29c1fd1bf4f51f01&ce=true

If you have any questions, please contact feedback@databricks.com.

- The Databricks Team
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€databricks

£ Sign In to Databricks

& ENTER EMAIL ADDRESS

& ENTER PASSWORD

Forgot Password?

New to Databricks? Sign Up.
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< lam] L] community.cloud.databricks.com/?0=165164876105334 (] (4] th () +

@ Upgrade ? &

Community Edition (2.54)

€databricks

Introduction to Apache Spark on Databricks Databricks for Data Scientists Introduction to Structured Streaming

tion

[£) Notebook 7 Databricks Guide « R CRAN library management
) (7 Python, R, Scala, SQL « Bitbucket Cloud (Private Preview)
- N » Historical snapshots of cluster
(7" Importing Data
metrics
£ Table
& Library L Recent Latest release notes

Recent files appear here as you work.
Get started with the welcome guide.
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< ] L] community.cloud.databricks.com/?0=165164876105334#create/clu: &

Create Cluster

0 Workers: 0.0 GB Memory, 0 Cores, 0 DBU
1 Driver: 6.0 GB Memory, 0.88 Cores, 1 DBU @

Cancel

Create Cluster

New Cluster

Cluster Name

Packt_Exercise

Databricks Runtime Version @

3.1 (includes Apache Spark 2.2.0, Scala 2.11)

<

Instance

Free 6GB Memory: As a Community Edition user, your cluster will automatically terminate after an idle period of two hours.
For more configuration options, please upgrade your Databricks subscription.

Instances Spark

Availability Zone @

~ Job Clusters

us-west-2¢ s
< [Em] L] & community.cloud.databricks.com/?0=165164876105334#setting/clu S ©
Clusters
v Interactive Clusters

Name State Nodes Driver Worker Runtime Creator B &

Packt_Exercise Pending @ 1 (0 spot) Commu... Commu... 3.1 (includ... xbsd98... 0 0
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Clusters

+ Create Cluster All | Created by me

v Interactive Clusters

Name State Nodes Driver Worker Runtime Creator B &
® Packt_Exercise Running @ 1 (0 spot) Commu... Commu... 3.1 (includ... xbsd98... 0 0
000 < | ] & community.cloud.databricks.com/?0=165164876105334#setting/clus:
Workspace v Users v Email Address v Clusters
? Documentation # Your Userid Create » Notebook
</> Release Notes Clone Library ted by
= Training & Tutorials Import \ Folder
Export
Shared PO
Permissions
& Users ) State
® Packt_Exercise Running @

+ Job Clusters

Create Notelbook

Name [ Packt_Exercise|

Language = Python

Cluster | Packt _Exercise (6 GB, Running, ¥
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< [im]

Packt_Notebook @yton)

& community.cloud.databricks.com/?0=165164876105334#notebook/ @]

.
o O @\+

o ? &

& Attached: @ Packt_Exercise ¥ (a) View: Code ~ ®RunAll & Clear~ E) @Publish % Comments ' Revision history
Cmd 1
Py v=—x
1 # My first Spark Notebook
Command took ©.11 seconds by EEEEPEEE 2t 24/09/2017, 15:13:23 on Pack is
Cmd 2
1
Shift+Enter to rul shortcuts
< (Em} ] # community.cloud.databricks.com/?0=16516 4876105334 #notebook/ ¢
v i v
Workspace Users Email Address Packt Notebook pyino
? Documentation A Userid B Packt_Notebook Create )
kt_Exercis|
</> Release Notes Clone
™ Training & Tutorials
Export 1 1A
B Shared i a Pyth
&5 Users le sum o
4
5 # Here is anothe

Import Notelbooks

Import from: File @ URL

gitlab.com/xbsd/packt_code/raw/master/code_chapter6/Packt_Notebook.dbc

Accepted formats: .dbc, .scala, .py, .sql, .r, .ipynb, .html
(To import a library, such as a jar or eqg, click here)
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Email Address v
Packt_Notebook

? Documentation # Userid [2) Packt_Notebook

Workspace v Users v
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Chapter 7: An Introduction to Machine

Learning Concepts
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Google

images of Saturn rings from Cassini Q

All Images News Videos Shopping More Settings Tools

About 31,800 results (0.84 seconds)

Surprising Science from Cassini's Grand Finale
Sky & Telescope - Oct 17, 2017

You'd think scientists would have Saturn all figured out after watching it up close for
13 ... Cassini took this image of Saturn's rings on Sept.
Get lost in NASA's stunning Saturn rings panorama
CNET - Oct 17, 2017

Fresh findings from Cassini

Phys.Org - Oct 17, 2017

Moons work together to hold Saturn’s largest ring in place

Futurity: Research News - Oct 17, 2017

Cassini data finds that Saturn's largest ring is kept in place by 7 of its ...
The Indian Express - 10 hours ago

Cassini's death dive discovers a 'confederation of moons' hold ...

In-Depth - Daily Mail - Oct 17, 2017

CNET Daily Mail Phys.Org Futurity: Res... The Indian Ex... Science Daily
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2500

100

]
[=]
=]
o

1500 |

1000 |

Real S&P Stock Price Index,
Earnings, and Dividends (1871 = 100)

(2]
[=]
(=]

Earnings

Interest Rates

Price

80

60

Interest Rate (%)

20

1890

1910

1930

1950

1970

1990

2010

Year source: imationalexuberance.comishiller downloadsiie_data.xls
date time agency type prepaid rate amount
8/5/17 1:05 PM ABTA TOLL Y STANDARD  $0.78
8/12/17 5:00 PM NCTA TOLL Y STANDARD $0.43
8/12/17 4:39 PM NCTA TOLL Y STANDARD  $0.43
8/13/17 4:00 PM ABTA PASS Y STANDARD $0.43
8/14/17 1:52 AM DSTC TOLL Y STANDARD $0.43
8/14/17 3:45PM NCTA PASS Y STANDARD  $0.78
8/15/17 7:37 AM DSTC TOLL Y STANDARD $0.78
8/17/17 8:42 PM NCTA TOLL Y STANDARD  5$0.98
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Type of Variable

Continuous/Quantitative

Discrete/Categorical

Numbers on which you can perform
arithmetic

Qualitative — Alphabetical, or
Numeric that simply denotes a
‘category’

Variable in an equation Dependent The Left-Hand-Side, theyiny=x+1
Independent The Right-Hand-Side, every variable
otherthantheyiny=x+1 (i.e., xin
this case)
Type of ML Regression You want to predict a numeric
outcome
Classification You want to predict a categorical
outcome
Scores 45 66 66 55 55 52 61 64 65 49
Scores - Mean -128 82 82 -28 -28 -58 32 62 72 -838
Divide by SD -1.67 107 107 -04 -04 -08 042 081 094 -1.2
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pregnant

1= ot @«
o] g 3 w0 -
5 8 2 § s 8 2
® 5 ¢ & 2 ®© § §
o o o = — = o o
1 0.54
glucose | 1
pressure 1
triceps | 1
insulin | 1
mass 1
pedigree | 1
age 1

0.8

0.6

-0.4

0.2

pregnant glucose

@

[y

= =
U= & ® & 0 E W

137
116

78
115
197
125
118
168
139
189
1la6

pressure triceps insulin mass pedigree age diabetes

48 35 168 43.1 2.28B8
74 @ @ 25.6 @.281
5@ 32 88 31.8 B.248

@ e B 35.3 B.134
7@ 45 543 38.5 B.158
96 e B | NA B.232
92 e B | NA B.121
74 @ B | NA B.537
Ba @ B | NA 1.441
&a 23 846 | NA @.398
72 12 175 | NA B.587

33
30
26
29

pos
neg
pos
neg
pos
pos
neg
pos
neg
pos
pos
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= data.frame(actual=actual[18:

actual impute_with_mean

18a], impute_with_mean=diabmisssmass[1&:18@])

1 e.8 32.12378
2 37.6 32.12378
3 38.8 32.12378
4 27.1 32.12378
5 3.1 32.12378
& 25.8 32.12378
7 3.8 32.12378
8 45.8 32.12378
| | | 1 |
glucose *
mass .
age =
pedigree
pressure —
pregnant —
insulin R
triceps
I I T T I
0 20 40 &0 B0 100
Importance
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METHOD 1: WITHOUT CROSS-VALIDATION METHOD 2: WITH CROSS-VALIDATION

A 5-FOLD CROSS-VALIDATION

TEST FOLD [FOLD FOLD FOLD FOLD | TEST
SET 1 2 3 4 5 SET

1. SPLIT DATA INTO 70-30 OR 80-20 1. SPLIT DATA INTO 70-30 OR 80-20

2. SET ASIDE THE 20% PART FOR TESTING 2. SET ASIDE THE 20% PART FOR TESTING

3. CREATE MODEL WITH DIFFERENT MODEL 3. SPLIT THE TRAINING DATASET INTO k-FOLDS

PARAMETERS USING THE TRAINING SET
3. CREATE MODEL WITH DIFFERENT MODEL

4. APPLY THE FINAL MODEL USING THE PARAMETERS ON k - 1 FOLDS AND TEST THE
SELECTED PARAMETERS ON THE TEST SET PERFORMANCE ON THE FOLD THAT WASN'T
SELECTED

5. GET ACCURACY AND PERFORMANCE
ESTIMATES 4. REPEAT STEP 3 FOR EACH OF THE k FOLDS

5. IDENTIFY THE PARAMETERS THAT GIVE THE BEST
OVERALL PERFORMANCE

4. APPLY THE FINAL MODEL USING THE SELECTED
PARAMETERS ON THE TEST SET

5. GET ACCURACY AND PERFORMANCE ESTIMATES
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ROC (Repeated Cross-Validation)
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Reference: neg

Prediction: neg

Prediction: pos

Reference: pos

[98]



Chapter 1

Graphics

#Hidden Units

17

o=t

=

—

= T

——
—
X..... |rrIJJlflr.J|rrr.m_+l.-|||.A. .
1 I | |
o =T o L]
™~ ™~ ™~ ™~
=] = =1 =]

(uonepijep-ssoln pejeaday) Aoeinooy

Weight Decay

[991]




Graphics

Chapter 1

Reference: neg

Prediction: neg

Prediction: pos

Reference: pos
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Chapter 8: Machine Learning Deep Dive

SqFt Price 300
862 170,982 8 s
1235 227,932 § ®
932 183,280 32 e
...... [ ]
1624 237,945 £ o &
1757 275821 e
1630 274,713 200 g T ® °
— o .. [ ]
1236 201428 . 4
1002 193,128 ‘m‘ 'Y
150
1118 187,073 9O
|-
1339 202,422 o y = 126.13x + 54,466.81
1753 283,989 100 R?=0.87
1239 228,170
1364 230,662
995 169,369 50
1000 157,305
0
800 1000 1200 1400 1600 1800 2000
Area (Sq. Ft.)
® Price - Linear (Price)
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SqFt Price 350
(%)
862 170,982 g Predicted Prices
1235 227,932 5
932 183,280 330 ——————————— 4
1624 237,945 £ o . ok
1757 275,921 250 T
1630 274,713 o o7
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995 169,369 50
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0
800 1000 1200 1400 1600 1800 2000 2200
Area (Sq. Ft.)
® Price - Linear (Price)
SqFt Price 350
862 170,982 4
1235 227,932 5
932 183,280 3 300 )
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SqFt Price 500
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c
1235 227932 - PN SR o . &
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High Variance
Unable to ‘Generalise

7

Not enough information

Too many features
(variables) are being
considered

Too less penalisation

Get more training examples

Reduce number of features

Increase Regularisation
parameter (lambda)

High Bias
We have generalised
way too much

Not enough features to
build a more thorough
model

Model is too simple

Too much penalisation

Add more number of features

Add more complex features (eg.,
polynomial features)

Decrease Regularisation
parameter (lambda)
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SCHOOL
CLOSED
YES/\NO
RAINING FINISHED
OUTSIDE HOMEWORK?
YES NO YES NO

i

N ~N

HAS
ELECTRICITY?

YES

LIKES MOVIES FINISH
<GO TO SCHOOI> < HOMEWORK
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® ® < an| openpaymentsdata.cms.gov [ (V] i} (=) +

OpenPaymentsData.CMS.gov # Aot | sgiim

Find Your Doctor’s
Payments

Explore Open
A Pa';mentspbata

Looking for a teaching hospital or company making payments?
For a more refined search, use the Search Tool.

© How to use the Search Tool

> Check out the new Payments by State page

The Facts on Open Totals Totals Totals Totals ears"
Payments

(=4
)

[ ) ®» < M = openpaymentsdata.cms.gov/resource/vq63-husi.csv?$query=se ] (4]

"category","city", "company","firstName","lastName","payment","paymentNature","product"
"CARDIOVASCULAR AND METABOLISM","White Plains","AstraZeneca Pharmaceuticals LP","Ronald","Weissman","14.42","Food and Beverage","FARXIGA","NY"
MIDDLETOWN", "Novartis Pharmaceuticals Corporation","BONNIE","SEECHARRAN","4.58","Food and Beverage","ENTRESTO","NY"
"Immunology", "ALBANY","Janssen Pharmaceuticals, Inc","DOROTA","HAUSNER-SYPEK","23.18","Food and Beverage","SIMPONI ARIA","NY"
"RAYOS", "BROOKLYN", "Horizon Pharma plc","PLACIDO","MORANO","5.4","Food and Beverage",'RAYOS","NY"
"SCS IPGs","NEW YORK","St. Jude Medical, Inc.","Alon","Mogilner","49.05","Food and Beverage","Eon and EonC and Eon Mini","NY"
,"STATEN ISLAND","Otsuka America ical, In ", "HUSSAIN","14.07","Food and Beverag ABILIFY MAINTENA","NY"
MIDDLE VILLAGE","Abbott Laboratories", "NE:RR‘I”,"NAYZOV 96 38", ”Food and Beverage","Tecnis l-piece IOL","NY"

", "Ast. icals LP","Gary","Glazer","14.96","Food and Beverage","SYMBICORT","NY"
BRONX", "Novartis Pharmaceutxcals Corporation”, "FERNANDO" , "MORA-MCLAUGHLIN", "20.04", "Food and Eeverage",”ENTRESTD" "NY"
"Neurology","SCHENECTADY", "Eisai Inc.","SHELDON","STAUNTON","6.1","Food and Beverage","Fycompa","NY"

, "KINGSTON", "Celgene Corporation","CHARLES","KUTLER","15. 41%,"Food and Beverage"
" RESPIRATORY" Brooklyn", "Boehringer Ingelheim Pharmaceuticals, Inc.","NABIL","RAOOF","16.36","Food and Beverage
,"BRONX", "Allergan Inc.","SHARON","WILLIAMS","22.14","Food and Beverage",,"NY"

"Gout/Rheumatology", "BROOKLYN", "Takeda Pharmaceuticals U.S.A., Inc.","SIMON","RASKIN","18.71","Food and Beverage
“VI","STATEN ISLAND","The Spectranetics Corporation”,"OREN","HERMAN',"5.07","Food and Beverage","TURBOELITE',"NY
"HCV", "BROOKLYN", "Gilead Sciences Inc","ELLIOT","DEHAAN","119.45","Food and Beverage","Epclusa","NY"
"Cardiovascular & Metabolism","JACKSON HEIGHTS","Janssen Pharmaceuticals, Inc","ALVARO","OLAYO","78.33","Food and Beverage","INVOKANA"
"NEUROSCIENCE; PAIN", "BAY SHORE","Pfizer Inc.","CARLA","CANAVIRE-WEBER","11.37","Food and Beverage","LYRICA" "NY"

i "Food and Beverage",, "NY"
, "MOHIUDDIN","23.56","Food and Beverage","Santyl","NY"
, "BERNIK","543.6","Food and Beverage","HYDRO LEMAITRE VALVULOTOME","NY"
WILLIAMSVILLE","AbbVie, Inc 13.65","Food and Beverage umira", "NY"
"Vascular","NEW YORK","Abbott Laboratories”, ,"LOOSER","6.95","Food and Beverage","Asahi Fielder XT cornary guide wire","NY"
"RESPIRATORY", "New Hartford","Boehringer Ingelheim Pharmaceuticals, Inc.","ADNAN","CEMER","2.69","Food and Beverage","STIOLTO", "NY"
"Diabetes", "FLUSHING", "Novo Nordisk Inc","KENNETH","SHA","14.55","Food and Beverage", "Tresiba", "NY"
"HCV", "BRONX", "Gilead Sciences Inc","DAVID","STEIN","106.15","Food and Beverage","Harvoni","NY"
"NEUROSCIENCE;PAIN", "BROOKLYN", "Pfizer Inc.","STEVEN","BARKOFF","10.75","Food and Beverage","LYRICA", "NY"
. "WANTAGH" . "Merck Sharp & Dohme Corporation"."JEFFREY".'NOVAK"."15.5"."Food and Beveraae"

SPIRIVA RESPIMAT","NY"

Uloric”,"NY"

Ny"

LYNBROOK", "Smith & Nephew, Inc
NEW YORK", "LeMaitre Vascular,
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® RStudio Edit Code View Plots Session Build Debug Profile

ece f NewFile > [EEpew. 0RN |
© - Gk < - NewProject..
. ) R Notebook
@] Untitled1 Open File... %20
Reopen with Encoding... R Markdown...
= . i Shiny Web A
1 # Packt Recent Files > y pp...
g # Chapy Open Project... Text File
. Open Project in New Session... C++ File
4 library R  Project y
5 Tlibrary ecent Projects Sy
S Hs:g:y Import Dataset > R HTML
8 Hbm,ﬂz R Presentation
9 R Documentation
10 # REQUI Save As...
11  # Rules Save with Encoding...
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@ RStudio File Edit Code View Plots Session Build Debug Profile Tools Window
@ ® RStudio
O - 2 HE = ~ Addins ~
@) app.R*

Sl B3 A -
# Packt: Big Data Analytics
# Chapter 8 Tutorial

1
2
3
4  library(shiny)

5 Tlibrary(shinydashboard)
6 library(data.table)

7 library(DT)

8 library(shinyjs)

9

11 cms_factor_dt <- readRDS("~/r/rulespackt/cms_factor_dt.rds")
12  cms_rules_dt <- readRDS("~/r/rulespackt/cms_rules_dt.rds")

14 # Define UI for application that draws a histogram
15 ui <- dashboardPage (skin="green",

16 dashboardHeader(title = "Apriori Algorithm"),
17 dashboardSidebar(

18 useShinyjs(),

19 sidebarMenu(

20 uiOutput("company™),

21 uiOutput("searchlhs"),

22 uiOutput("searchrhs"),

23 uiOutput("support2"),

24 uiOutput("confidence"),

25 uiOutput("l1ift"),

26 downloadButton('downloadMatchingRules', "Download Rules")
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Name A Size Kind
. app.R 6 KB Rez Source
% cms_factor_dt.rds 5.1 MB R Data File
% cms_rules_dt.rds 218 KB R Data File
% cms_rules.rds 288 KB R Data File
v o[ www = Folder
v | | fonts -- Folder
b | rubik -- Folder
| fonts.css 2 KB Casca...cument
| packt2.css 6 KB Casca...cument
v | | webfonts -- Folder
34D579 0 0.eot 288 KB Document
¥ 34D579_0_0.svg 21MB SVG Image
& 34D579_0_0.ttf 814 KB TrueType® font
34D579_0_0.woff 386 KB Document
34D579 0_0.woff2 265 KB Document
@ svg_test.html 2 KB HTML
@ RStudio File Edit Code View Plots Session Build Debug Profile Tools Window Help
[ JOX ) RStudio
O -pgle- @ o 5 - Addins - &] Project: (None) ~
@ app.R* =0
& Ald | Q &~ ) RunApp - <& ~

# Packt: Big Data Analytics
# Chapter 8 Tutorial

1
2
3
4 library(shiny)

5 library(shinydashboard)
© library(data.table)

7 library(DT)

8 library(shinyjs)

9

11 cms_factor_dt <- readRDS("~/r/rulespackt/cms_factor_dt.rds")
12 cms_rules_dt <- readRDS("~/r/rulespackt/cms_rules_dt.rds")

14 # Define UI for application that draws a histogram
15 ui <- dashboardPage (skin="green",

+ Run in Window

Run in pun the Shiny application in an RStu

Run External
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Apriori Algorithm

Select Company

Show 10 [ entries

Search:

Search LHS LHS RHS Support Confidence Lift
Search {company=SANOFI AND GENZYME US _
‘ earc 1 COMPANIES, product=TOUJEO} {category=DIABETES} 0.02 1 1438
Search RHS 2 {category=DIABETES.product=TOUJEO} fj‘:s‘“(':‘g;'gfuslég;m AND GENZYME 0.02 1 3545
Search
‘ ER YE ABETES. OEVANDIGENZYMEIUS {product=TOUJEO) 0.02 09 602
Support 4  {category=CARDIOVASCULAR & {company=JANSSEN 0.02 1 1693
[o.01] METABOLISM.product=INVOKANA} PHARMACEUTICALS. INC} : -

— P TICALS, {category=CARDIOVASCULAR &

5 INC.product=INVOKANA} METABOLISM} 0.02 1 2443

{category=CARDIOVASCULAR AND {company=ASTRAZENECA
Confidence 6 METABOLISM.product=FARXIGA} PHARMACEUTICALS LP} 0.02 L
0.5 {company=ASTRAZENECA PHARMACEUTICALS {category=CARDIOVASCULAR
R 7 LP.product=FARXIGA} AND METABOLISM) 002 D2 215
{category=CARDIOVASCULAR AND

8  METABOLISM TRAZENECA EUTICALS  {product=FARXIGA} 0.02 058 3215

Lift LP]
n {category=CARDIOVASCULAR AND {paymentNature=FOOD AND
- 9 METABOLISM.product=FARXIGA) BEVERAGE) a2 a96) 1
{category=CARDIOVASCULAR
10 00D AND .p VI Y AT 0.02 099 3213
wnload Rules (. ]
Showing 1 to 10 of 77 entries Previous 1 2 3 4 - 8 Next
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Chapter 9: Enterprise Data Science

Who owns the organisation's Big Data Strategy

Chief Information Officer

Chief Data/Digital Officer

Analytics Group Heads

Information Technology Heads

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%
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Enterprise Investment in Big Data

Between $100k-1M

60%

16%

No response

Between $1-5M 14%

More than $5M 10%

0% 10% 20% 30% 40% 50% 60% 70%

Enterprise Cultural Perception of Big Data & Analytics

Managers use analytics in their dept. _ 60%
Analytics is an organisational asset - 15%
Analytics is an organisational tool - 15%
Other - 10%

0% 10% 20% 30% 40% 50% 60% 70%
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How established is the analytics partnership in the organisation

We have a few strategic partners _ 25%

Well defined framework - 10%
Other - 10%
0% 10% 20% 30% 40% 50% 60%

Top challenges with Big Data & Analytics Projects

Data Cleansing | <%
Disparate Datasets _ 30%
Data Preparation [[NNNEGEGEGEGEGEGEEEEEEE 20>
Tools for Analysis || NG 10%
Speed of Analysis [[NNEGEGEG 10%
Not enough resources [[IIEEGEGE 10%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%
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THE STATE OF AFFAIRS OF ENTERPRISE BIG DATA & ANALYTICS

BIG DATA IS A CORPORATE MANDATE IN
MOST MID-LARGE ORGANIZATIONS

THERE IS A GENERAL CONSENSUS ON THE
IMPORTANCE OF BIG DATA FOR
ORGANIZATIONAL GROWTH

YET, THE CORPORATE APPROACH TO BIG
DATA IS LOOSELY DEFINED

THERE IS ALSO A GENERAL AWARENESS
THAT THERE IS A HUGE POTENTIAL IN BIG
DATA. THE MARKET IS EXPECTED TO BE
VALUED AT MORE THAN $ 200 B SOON

A\ 4

DEPARTMENTS HAVE SHARED
CHALLENGES THAT CAN BE ADDRESSED

\ 4

THE MISSING COMPONENT IS THE
CREATION OF A FORMAL STRATEGY USING
LEARNED AND EDUCATED ASSESSMENT OF
WHERE AN ORGANIZ ATION CAN BENEFIT
AND HOW IT CAN CREATE A DATA SCIENCE
CULTURE BOTH ORGANISATIONALLY AS
WELL AS FROM A TECHNICAL STANDPOINT

USING CONTEMPORARY BIG DATA TOOLS

= Menu

aws

= Contact Sales

PRODUCTS & SERVICES

Amazon Redshift >
Customer Success >
Pricing >
Getting Started >
Free Trial >
Developer Resources >
Partners >
FAQs >
What's New >
Blog Posts >
Amazon Redshift Spectrum >

RELATED LINKS
Documentation
Management Console
Release Notes

Discussion Forum

Manage Your Resources

Sign In to the Console

Products v

Solutions  Pricing  Getting Started  More ~

Amazon Redshift Spectrum

Amazon Redshift Spectrum enables you to run Amazon Redshift SQL
queries against exabytes of data in Amazon S3. With Redshift
Spectrum, you can extend the analytic power of Amazon Redshift
beyond data stored on local disks in your data warehouse to query vast
amounts of unstructured data in your Amazon S3 “data lake" -- without
having to load or transform any data. Redshift Spectrum applies
sophisticated query optimization, scaling processing across thousands
of nodes so results are fast — even with large data sets and complex
queries.

Redshift Spectrum directly queries data in Amazon S3 using the open
data formats you already use, including Avro, CSV, Grok, ORC, Parquet,
RCFile, RegexSerDe, SequenceFile, TextFile, and TSV. Since Redshift
Spectrum supports the same SQL syntax of Amazon Redshift, you can
run sophisticated queries using the same Business Intelligence (BI) tools
you use today. You can also run queries that span both the frequently
accessed data stored locally in Amazon Redshift and your full data sets
stored cost-effectively in Amazon S3.

Redshift Spectrum gives you the freedom to store your data where you
want, in the format you want, and have it available for processing when
you need it. There are no up-front payments or commitments with
Redshift Spectrum; you only pay for the queries you run.

Request support for your proof-of-concept or evaluation »

English ~

My Account v Sign In to the Console

Ready to start querying?

Get Started with Amazon
Redshift

Want a Proof-of-Concept?

Request support for your proof-
of-concept or evaluation >>
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Google BigQuery

COMPOSE QUERY
Query History
Job History

Please create a dataset or select a new
project from the menu above.

v bigquery-public-data

» baseball

» bls

) census_bureau_international

» census_bureau_usa

» chicago_crime

» chicago_taxi_trips

» cloud_storage_geo_index

» cms_codes

v cms_medicare
home_health_agencies_2013
home_health_agencies_2014
hospice_providers_2014
hospital_general_info
inpatient_charges_2011
inpatient_charges_2012
inpatient_charges_2013
inpatient_charges_2014
inpatient_charges_2015
nursing_facilities_2013

nursing_facilities_2014

outpatient_charges_2011

°c0

New Query Query Editor  UDF Editor

1 SELECT count(*) FROM [bigquery-public-data:world bank_health population.country_ summary];

Ctrl + Enter: run query, Tab or Ctrl + Space: autocomplete.

RUN QUERY ' Save Query Save View Format Query Show Options (V]

Table Details: outpatient_charges_2015 Refresh Query Table Copy Table Export Table Delete Table

Schema Details Preview

Row provider_id provider_name provider_street_address  provider_city provider_state provider_zipcode apc
1 010001 Southeast Alabama Medical Center 1108 Ross Clark Circle Dothan AL 36301 0012 - Level | Debridem
2 010005 Marshall Medical Center South 2505 U S Highway 431 North Boaz AL 35957 0012 - Level | Debridem
3 010007 Mizell Memorial Hospital 702 N Main St Opp AL 36467 0012 - Level | Debridem
4 010008 Crenshaw Community Hospital 101 Hospital Circle Luverne AL 36049 0012 - Level | Debrider
5 010016 Shelby Baptist Medical Center 1000 First Street North Alabaster AL 35007 0012 - Level | Debridem
6 010024 Jackson Hospital & Clinic Inc 1725 Pine Street Montgomery AL 36106 0012 - Level | Debridem
7 010033 University Of Alabama Hospital 619 South 19th Street Birmingham AL 35233 0012 - Level | Debridem
8 010035 Cullman Regional Medical Center 1912 Alabama Highway 157  Cullman AL 35058 0012 - Level | Debridem
9 010038 Stringfellow Memorial Hospital 301 East 18th St Anniston AL 36201 0012 - Level | Debridem
10 010040 Gadsden Regional Medical Center 1007 Goodyear Avenue Gadsden AL 35903 0012 - Level | Debridem
11 010046 Riverview Regional Medical Center 600 South Third Street Gadsden AL 35901 0012 - Level | Debriden
12 010055 Flowers Hospital 4370 West Main Street Dothan AL 36305 0012 - Level | Debridem

Table JSON First <Prev Rows 1-120f32532 Next> Last
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MY ACCOUNT

FREE A

Resources

Why Azure

Azure solutions

We've grouped Azure services, third-party applications, and related products together

Solutions  Products Documentation  Pricing  Training ~ Marketplace  Partners  Blog Support

Design and implement secure, highly-
available solutions

to help meet the most common business needs and scenarios—including yours.
Access architectures, tutorials, documentation, examples, templates, partners, and

other resources to get started quickly.

1L

rd

Digital marketing

Connect with customers worldwide with
digital campaigns that are personalized
and scalable

s o

SharePoint on Azure

Deploy SharePoint servers rapidly and
scale as needed with a cost-effective
infrastructure

Mobile

Reach your customers everywhere, on
every device, with a single mobile app
build

Dynamics on Azure

Fuel business growth by bringing
together enterprise resource planning
(ERP) and cloud services

3M Docus;gn, @

@

AccuWeather

E-commerce

Give customers what they want with a
personalized, scalable, and secure
shopping experience

sacd

SAP on Azure

Bring cloud scale and agility to your
mission-critical SAP workloads

% Heineken

LOB applications

Modernize your internal line of business
(LOB) apps to meet today's IT challenges

)

Red Hat on Azure

Achieve hybrid cloud agility for your
enterprise with Red Hat solutions on
Azure
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[im] scikit-learn.org/stable/ ¢

QY. mmrTTEECTTE o ] ED-

o000 <

download (Changelog).

Classification

Identifying to which category an object belongs
to.

Applications: Spam detection, Image recogni-
tion.

Algorithms: SVM, nearest neighbors, random

forest, ... — Examples

Dimensionality reduction

Reducing the number of random variables to
consider.
effi-

ciency
Algorithms: PCA, feature selection, non-neg-
ative matrix factorization. — Examples

News

On-going development: What's new
(Changelog)

October 2017. scikit-learn 0.19.1 is available for

scikit-learn

Machine Learning in Python

Regression

Predicting a continuous-valued attribute asso-
ciated with an object.

Applications: Drug response, Stock prices.
Algorithms: SVR, ridge regression, Lasso, ...
— Examples

Model selection

Comparing, validating and choosing paramet-
ers and models.

Goal: Improved accuracy via parameter tuning
Modules: grid search, cross validation,
metrics. — Examples

Community

About us See authors and contributing

More Machine Learning Find related projects
Questions? See FAQ and stackoverflow

Clustering

Automatic grouping of similar objects into sets.
Group-

Customer
ing experiment outcomes
Algorithms: k-Means, spectral clustering,

mean-shift, ... — Examples

Preprocessing

Feature extraction and normalization.

Application: Transforming input data such as

text for use with machine learning algorithms.
3 ing, feature i

— Examples

Who uses scikit-learn?

&

EVERNOTE
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8901%1 90 Overview Programming Guides » API Docs~ Deploying ~ More ~

Machine Learning Library (MLIib)

MLlib is Spark’s scalable machine learning library consisting of common learning algorithms and utilities, including classification, regression,
clustering, collaborative filtering, dimensionality reduction, as well as underlying optimization primitives, as outlined below:

Data types
Basic statistics
summary statistics
correlations
stratified sampling
hypothesis testing
random data generation
Classification and regression
o linear models (SVMs, logistic regression, linear regression)
o decision trees
o naive Bayes
Collaborative filtering
o alternating least squares (ALS)
Clustering
o k-means
Dimensionality reduction
o singular value decomposition (SVD)
o principal component analysis (PCA)
Feature extraction and transformation
Optimization (developer)
o stochastic gradient descent
o limited-memory BFGS (L-BFGS)

°

o

o

o

o

MLIib is under active development. The APIs marked Experimental/DeveloperApi may change in future releases, and the migration guide below
will explain all changes between releases.
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H,00i

i} www.h20.ai

PRODUCTS CUSTOMERS COMPANY SUPPORT DOWNLOAD

2008 -
The World's Best ' H 20
Machine Learning ‘
Platform OFTOP10 *¥7°7..
BANKS ..

H20.ai makes machine learning accessible and allows

business users to extract insights from data, without

needing expertise in deploying or tuning machine OF 'I'OP Io
learning models.

INSURANCE COMPANIES ) 2016

o015 54163

SEE HOW

40FT0P10

HEALTHCARE COMPANIES H20.ai Users

th

a

e
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EEE I I b Home Product Documentation Community

Apache MADIib: Big Data Machine Learning in SQL

Open source, For PostgreSQL, Powerful machine
commercially Greenplum learning, graph,
friendly Apache Database™, and statistics and
license Apache HAWQ analytics for data

(incubating) scientists Read More

MADIib 1.12 Release (GA)

On Aug 29, 2017, MADIib completed its first release as an Apache Software Foundation Top Level Project.

New features include: All Pairs Shortest Path, Weakly Connected Components, Breadth First Search, Mulitple Graph Measures, Stratified
Sampling, Train-test split, Multilayer Perceptron and various updates for Apache Top Level Project.

Improvements:

= Decision tree and random forest - Allow expressions in feature list, Allow array input for features, Filter NULL dependent values in OOB, Add
option to treat NULL as category.

= Summary - Allow user to determine the number of columns per run, Improve efficiency of computation time by ~35%.

= Sketch - Promote cardinality estimators to top level module from early stage.

You are invited to download the 1.12 release and review the release notes.
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Cloud Why IBM? Products

Solutions Garage Pricing

Unlock the power of cognitive with

IBM Watson

Turn unstructured data into intelligence and competitive advantages

Take your first step View all Watson offerings

Oh, the things you can
do with Watson on the
IBM Cloud

Tap into unstructured data

IBM Watson® processes key insights,
patterns and relationships across
unstructured images, emails, social media
and more.

Blogs

Docs Support

Improve decisions based on real-time
trends

Reveal valuable insights from social trends
in real time with the solutions-integrating
IBM Watson Natural Language Classifier
Service.

Q

Jo

Talk to an expert

Quickly and securely build truly cognitive
applications

IBM Watson Conversation Service lets you
speed time to market and create better
customer experiences by understanding
and responding to customers.
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000 < [im] @ www.openstack.org/software/ [ [} ] F
What is OpenStack?
'YOUR APPLICATIONS
APIs
OPENSTACK Dashboard (GUI)
Control Plane
\ COMMON NETWORK. ’ Monitoring & Tools

OpenStack is a cloud operating system that controls large pools of compute, storage, and networking resources throughout a datacenter,
all managed through a dashboard that gives administrators control while empowering their users to provision resources through a web
interface.

Learn more about OpenStack's compute, storage, networking, take a tour of the dashboard, or dive in and learn how to get started with
OpenStack today.

If you're looking for OpenStack related products and services such as Distributions, Appliances, Public Clouds, Consultants, or Training
check out our OpenStack Marketplace.

What can OpenStack Automate?

Compute Storage, Backup & Recovery

Networking & Content Delivery
6 OpenStack Projects

5 OpenStack Projects 7 OpenStack Projects
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M E S O S P H E R E Products  Solutions Customers Resources Blog Company Contact Us

NOW THE MOST FLEXIBLE
PLATFORM FOR CONTAINERIZED,
DATA-INTENSIVE APPLICATIONS

New DC/OS 1.10 delivers improved security, reliability, and performance—
now with more freedom of choice for container orchestration and data services.

Learn More

Free O'Reilly eBook download: Kubernetes Up & Running Download now -
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www.scalemp.com

¢

ScaleMP

CREATING THE POWER OF ONE

Products & Solutions Media-hub Company Info

EXPAND BEYOND
THE LIMITS OF

DRAM

Transparently use

Read More

News & Events:

Shared Memory
Solutions
Accelerate Tech. Computing
perform Complex Simulations

Large Memory
Solutions
Unlock Big Data
Reduce License Costs

Aug 28, 2017 - ScaleMP Completes $10M Fund

Support

jing Round to Accelerate Growth Download vSMP Foundation Free

On-Demand
Solutions
Increased Hardware Utilization
Cloud Based Flexible Datacenter

Server
Consolidation
Turbo-charge KVM Infrastructure
Simplify Cluster Management

()
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[ JON J // @ Amazon Web Services (AWS) X \';\ Nataraj

& C' @ Secure | https://aws.amazon.com hxg S PO = :

Products Solutions Pricing More ~ English ~ My Account ~ Create an AWS Account

Start Building on AWS Today

Whether you're looking for compute power, database storage, content
delivery or other functionality, AWS has the services to help you build
sophisticated applications with increased flexibility, scalability and
reliability.

Create A Free Account

View AWS Free Tier Details »

Broad & Deep Platform Customer Success Pace of Innovation Global Infrastructure

AWS has more than 90 services and is Explore how millions of active customers The AWS Cloud platform expands daily. AWS operates 43 Availability Zones within

continually launching new features and every month are innovating with AWS. Take a look at what we launched this week. 16 geographic Regions around the world,

functionality. with 11 more Availability Zones and 4 more
Learn more » Learn more »

i Regions coming online soon.
.earn more »
Learn more »

©  © @ Aws Console - Signup x \@ Nataraj
& C' @ Secure | https://portal.aws.amazon.com/billing/signup?nc2=h_ct&redirect_url=https%3A%2F%2Faws.amazon.co... ¥ 8300 = H
aWS English v

Create an AWS account

Email address

AWS Accounts Include
12 Months of Free Tier Access

Password

Including use of Amazon EC2, Amazon S3, and Amazon DynamoDB Confirm password

Visit aws.amazon.com/free for full offer terms

AWS account name @

Continue

Sign in to an existing AWS account

©2017 Amazon Web Services, Inc. or its affilates.
Al rights reserved.

Privacy Policy = Terms of Use
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Nataraj

X

-

English v

[}
&

® ) AWS Console - Signup
C' @ Secure | https://portal.aws.amazon.com/billing/signup?nc2=h_ct&redirect_url=https%3A%2F%2Faws.am...

aws
SN—-"

Contact Information

Account type €@

Professional © Personal

Full name

Nataraj Dasgupta

Phone number

Enter Phone Number Here

Country

United States

Address

Enter Address Here

City

State / Province or region

Postal code

Check here to indicate that you have
read and agree to the terms of the AWS

Customer Agreement

Create Account and Continue

All fields are required.

Please select the account type and complete the fields below with your contact details.
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© @ @ Aws Console - Signup

X

& C' & Secure | https://portal.aws.amazon.com/billing/signup?nc2=h_ct&redirect_url=https%3A%2F%2Faws.am...

o Q Y

Payment Information

Please type your payment information so we can verify your identity. We will not charge
you unless your usage exceeds the AWS Free Tier Limits. Review frequently asked
questions for more information.

Credit/Debit card number

Expiration date

12 B 2017 v

Cardholder's name

Billing address
® Use my contact address

Use a new address

Secure Submit

Ess@P0

Nataraj

English v

Your identity has been verified successfully.

Continue
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English v

Select a Support Plan

AWS offers a selection of support plans to meet your needs. Choose the support plan
that best aligns with your AWS usage. Lean more

Basic Plan D Plan i Plan
Free From $29/month From $100/month
« Included with all « For early adoption, « For production
accounts testing and development workloads & business-

critical dependencies
24/7 self-service access  + Email access to AWS

to forums and resources Support during business  « 24/7 chat, phone, and
hours email access to AWS
+ Best practice checks to Support
help improve security + 1 primary contact can
and performance open an unlimited + Unlimited contacts can
number of support cases open an unlimited
+ Access to health status number of support cases

and notifications

12-hour response time
for nonproduction 1-hour response time for
systems production systems

Need Enterprise level support?

Contact your account manager for additional information on running business and mission
critical-workloads on AWS (starting at $15,000/month). Learn more

English v

Welcome to Amazon Web Senvices | Sign into the Console

Thank you for creating an Amazon Web Services Account. We are activating Contact Sales
your account, which should only take a few minutes. You will receive an email
when this is complete.

©2017 Amazon Web Services, Inc. or is affiates. Al rights reserved.

Privacy Policy ~ TermsofUse  Sign Out
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\_/

Signine

Email address of your AWS account A m a Zo n Au ro ra

To sign in as an IAM user, enter your account ID

or account alias instead. Security and rellablllty Of
commercial databases at a
fraction of the cost

New to AWS?

Learn mor

Create a new AWS account

Services v esource Groups v Support
SERVICES REGION
AWS services Helpful tips
[ | Q ] @1 Manage your costs
Get real-time billing alerts based on your cost

v Recently visited services and usage budgets. Start now

Eﬁil Create an organization
Use AWS Organizations for policy-based

> All services

Build a solution management of multiple AWS accounts. Start
Get started with simple wizards and automated workflows. oW,
@ Launch a virtual machine @ Build a web app Host a static website

With EC2 or Lightsail With Elastic Beanstalk With $3, CloudFront, Route 53

~1-2 minutes ~6 minutes ~5 minutes Explore AWS

. o 3 . Amazon Relational Database Service (RDS)
/m\ Connect an IoT device & i~ Start a development project ﬁ Register a domain
RDS manages and scales your database for you. RDS
With AWS loT =0 With CodeStar (%% with Route 53 < bl o
i i ~3 minates supports Aurora, MySQL, PostgreSQL, MariaDB, Oracle,

and SQL Server. Learn more. (7

See more
Real-Time Analytics with Amazon Kinesis

, Stream and analyze real-time data, so you can get timely
»
Learn to build Seeall @ insights and react quickly. Learn more. (7
Lean to deploy your solutions through step-by-step guides, labs, and videos.

Get Started with Containers on AWS

Amazon ECS helps you build and scale containers for any

Websites DevOps Backup and recovery

R

3 videos, 3 tutorials, 3 labs 6 videos, 2 tutorials, 3 labs 3 videos, 2 tutorials, 3 labs AWS Marketplace

size application. Learn more.
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History

Console Home

Resource Groups v

Ohio ~  Support ~

(1

} Group  AZ

{G} compute 3R Developer Tools
[ ot vers

Analytics

Tightsail & CodeCommit EMR
Elastic Container Service CodeBuild CloudSearch
Lambda CodeDeploy Elasticsearch Service
Batch CodePipeline Kinesis
Elastic Beanstalk Clouds Kinesis Video Streams
X-Ray QuickSight &
Data Pipeline
Storage AWS Glue
3 [% Management Tools
EFS CloudWatch
Glacier @ Security, Identity & Compliance
Config Cognito
OpsWorks GuardDuty
& Database Service Catalog Inspector
RDS Systems Manager Amazon Macie

DynamoDB Trusted Advisor AWS Single Sign-On
ElastiCach Managed Services Certificate Manager
CloudHSM
Directory Service
(B4 Media Services WA 2 Staod
&> Migration Elastic Transcoder Artifact

AWS Migration Hub MediaConvert
Application Discovery Service MediaLive
Database Migration Service MediaPackage Mobile Services
Server Migration Service MediaStore Mobile Hub
Snowball MediaTailor AWS AppSync
Device Farm
Mobile Analytics
% Networking & Content Delivery %,}} Machine Learning
VPC Amazon SageMaker
CloudFront Amazon Comprehend 5
Route 53 AWS DeepLens Amazon Sumerian 7

Customer Engagement
Amazon Connect
Pinpoint
Simple Email Service

@] Business Productivity
Alexa for Business
Amazon Chime 2
WorkDocs
WorkMail

Desktop & App Streaming

WorkSpaces

AppStream 2.0

@ Internet Of Things

IoT Device Management
‘Amazon FreeRTOS
AWS Greengrass

&g Game Development

Amazon GameLift

aw§ Services v Resource Groups v
EC2 Dashboard Resources
Events
- You are using the following Amazon EC2 resources in the US East (Ohio) region:
[ags
R 0 Running Instances 0 Elastic IPs
leports
Limits 0 Dedicated Hosts 0 Snapshots
0 Volumes 0 Load Balancers
INSTAN(
0 Key Pairs 1 Security Groups

Instances

Launch Templates
Spot Requests
Reserved Instances
Dedicated Hosts
IMAGES

AMIs

Bundle Tasks
ELASTIC BLOCK STORE
Volumes
Snapshots

NETWORK &

JRITY
Security Groups
Elastic IPs
Placement Groups
Key Pairs

Network Interfaces
LOAD BALANCING
Load Balancers

Target Groups

AUTC

ALING

Launch Configurations

0 Placement Groups

[l xbsd98 v  Ohio v  Support v

¢ Account Attributes (&

Supported Platforms
VPC

Default VPC
vpc-11857879

Resource ID length management

Additional Information

EC2 Spot. Save up to 90% off On-Demand Prices. Turbo Boost your Workloads. Get started with Amazon EC2 Spot

Instances.

Getting Started Guide
Documentation

Create Instance

To start using Amazon EC2 you will want to launch a virtual server, known as an Amazon EC2 instance.

Note: Your instances will launch in the US East (Ohio) region

Service Health ¢ Scheduled Events

Service Status: US East (Ohio):

& US East (Ohio): No events
This service is operating normally

Availability Zone Status:

@ Us-east-2a:
Availability zone is operating normally

@ Uus-east-2b:
Availability zone is operating normally

@ Uus-east-2c:

All EC2 Resources
Forums
Pricing

Contact Us

AWS Marketplace

Find free software trial products in the AWS
' Marketplace from the EC2 Launch Wizard. Or
try these popular AMIs:

Barracuda NextGen Firewall F-Series - PAYG

Provided by Barracuda Networks, Inc.

Rating *k

Starting from $0.60/hr or from $4,599/yr (12%
savings) for software + AWS usage fees

View all Software Infrastructure

Splunk Insights for AWS Cloud Monitoring

Provided by Splunk Inc.
Rating #####
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1.Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Add Tags 6. Configure Security Group 7. Review
Step 1: Choose an Amazon Machine Image (AMI) Cancalandienit
An AMI is a template that contains the software configuration ing system, ication server, and icati required to launch your instance. You can select an AMI provided by AWS, our user community, or the

AWS Marketplace; or you can select one of your own AMIs.

Quick Start 1to 34 of 34 AMIs

My AMIs |Amazon Linux AMI 2017.09.1 (HVM), SSD Volume Type - ami-15e9c770

Amazon Linux | The Amazon Linux AMI is an EBS-backed, AWS-supported image. The default image includes AWS command line tools, Python, Ruby, Perl, and Java.

64-bit
TSI The repositories include Docker, PHP, MySQL, PostgreSQL, and other packages.
Community AMIs Root device type: ebs  Virtualization type: hvm
X () Red Hat Enterprise Linux 7.4 (HVM), SSD Volume Type - ami-cfdafaaa m
Free tieronly (j

Red Hat Red Hat Enterprise Linux version 7.4 (HVM), EBS General Purpose (SSD) Volume Type

= 64-bit

Root device type: ebs  Virtualization type: hvm

d 'SUSE Linux Enterprise Server 12 SP3 (HVM), SSD Volume Type - ami-36f5db53

SUSE Linux__ |SUSE Linux Enterprise Server 12 Service Pack 3 (HVM), EBS General Purpose (SSD) Volume Type. Public Cloud, Advanced Systems Management, Web
and Scripting, and Legacy modules enabled.

Root device type: ebs  Virtualization type: hvm

64-bit

@ Ubuntu Server 16.04 LTS (HVM), SSD Volume Type - ami-82f4dae7

Ubuntu Server 16.04 LTS (HVM),EBS General Purpose (SSD) Volume Type. Support available from Canonical (http://www.ubuntu.com/cloud/services).

M

Root device type: ebs  Virtualization type: hvm

& i i Server 2016 Base - ami-21587144

Windows Microsoft Windows 2016 Datacenter edition. [English]

. 64-bit

Root device type: ebs  Virtualization type: hvm

aw§ Services v Resource Groups v Ohio v  Support v
1.Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Add Tags 6. Configure Security Group 7. Review
Step 1: Choose an Amazon Machine Image (AMI) el K lE
An AMI is a template that contains the software configuration ing system, ication server, and icati required to launch your instance. You can select an AMI provided by AWS, our user community, or the

AWS Marketplace; or you can select one of your own AMIs.

Quick Start 110 60f 6 AMIs
X
My AMIs
smarketplace 7 "eSults for RStudio” on AWS Marketplace
AWS Marketplace Partner software pre-configured to run on AWS
Communtty AMis! ® RStudio-1.0.153_R-3.4.1_Julia-0.6.0_ubuntu-16.04-LTS-64bit - ami-12d1{277 m

Ready to run RStudio + (experimental) Julia server for statistical computation (www.louisaslett.com). Connect to instance public DNS in web brower

64-bit
(standard port 80), username rstudio and password rstudio

¥ Operating system

Amazon Linux Root device type: ebs  Virtualization type: hvm
Cent OS a
Debian @ ® RStudio-1.1.383_R-3.4.2_Julia-0.6.0_CUDA-8_cuDNN-6_ubuntu-16.04-LTS-64bit - ami-3b0c205e m
[ 6 Ready to run RStudio + Julia/Python server for statistical computation (www:louisaslett.com). Connect to instance public DNS in web brower (standard
Gentoo 3 ) 64-bit
P port 80), username rstudio and password rstudio
OpenSUSE
Other Linux [_\ Root device type: ebs Virtualization type: hvm
Red Hat ) .
SUSE Linux 3 A OMPI_R_RStudioServer - ami-5de9cc38 m
Ubuntu ® [Copied ami-91b77587 from us-east-1] OMPI_R_RStudioServer _—
; .
Windows ay Root device type: ebs  Virtualization type: hvm
¥ Architecture . .

A FIN580-RStudio-Student - ami-70b99a15 m

32-bit &

- FIN580-RStudio-Student 64-bit
Root device type: ebs  Virtualization type: hvm
¥ Root device type
@ microsoft-R-ubuntu - ami-b54464d0

EBS
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aWS., Services v Resource Groups v *
1. Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Add Tags

Step 2: Choose an Instance Type
Amazon EC2 provides a wide selection of instance types optimized to fit different use cases. Instances are virtual servers that can run
applications. They have varying combinations of CPU, memory, storage, and networking capacity, and give you the flexibility to choose
the appropriate mix of resources for your applications. Learn more about instance types and how they can meet your computing

needs.

Filter by: = All instance types v Current generation v  Show/Hide Columns

Q Ohio

6. Configure Security Group

Currently selected: t2.micro (Variable ECUs, 1 vCPUs, 2.5 GHz, Intel Xeon Family, 1 GiB memory, EBS only)

Family

General purpose

Tvoe vCPUs Memory Instance Storage EBS-Optimized Network

K i (GiB) (GB) i Available (i Performance

t2.nano 1 0.5 EBS only - Low to Mode

el 1 1 EBS only - Low to Mode
Free tier eligible

t2.small 1 2 EBS only - Low to Mode

t2.medium 2 4 EBS only - Low to Mode

Cancel | Previous Review and Launch

St

Next: Configure Instance Details
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0 v Support v
1.Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Add Tags 6. Configure Security Group 7. Review

Step 3: Configure Instance Details
Configure the instance to suit your requirements. You can launch multiple instances from the same AMI, request Spot instances to take advantage of the lower pricing, assign an access management
role to the instance, and more.

Launch multiple instances

Number of instances (j I Launch into Auto Scaling Group (i
Purchasing option (j Request Spot instances
Network (i Vpo-11857879 (defau) 3] C Create new VPG Virtual Private Cloud allows users to
isolate their environments
Subnet (j No preference (default subnet in any Availability Zon % | Create new subnet
Auto-assign Public IP  (j | Use subnet setting (Enable) 4]
1AM role (i None 4) C CreatenewlAMrole For configuring user permissions
Shutdown behavior (j Stop 2
Enable termination protection (j Protect against accidental termination
Monitoring (i Enable CloudWatch detailed monitoring

Additional charges apply.
Tenancy (i Shared - Run a shared hardware instance +) Users can launch instances on dedicated hardware
Additional charges will apply for dedicated tenancy.

T2 Unlimited (j Enable
Additional charges may apply

Cancel Previous Review and Launch | Next: Add Storage |

aws Se

es v Resource Groups v

1. Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Add Tags 6. Configure Security Group 7. Review

Step 4: Add Storage

Your instance will be launched with the following storage device settings. You can attach additional EBS volumes and instance store volumes to your instance,
or edit the settings of the root volume. You can also attach additional EBS volumes after launching an instance, but not instance store volumes. Learn more
about storage options in Amazon EC2.

Volume Size Delete on
Devi Thi hput E ted
Type e_wce Snapshot (i (GiB) Volume Type (i IOPS (i roug Pu Termination n_c P
i i i (MB/s) (i i i
Odeet | v General Purpose SSD (GP2) ]
Root /dev/sdal 03cebc94434eb0a6d 10 % Genrl Purpose SSD (GP2) a 100/3000 N/A Not Encrypted
Provisioned IOPS SSD (101)
Add New Volume Magnetic

Free tier eligible customers can get up to 30 GB of EBS General Purpose (SSD) or Magnetic storage. Learn more about free usage tier eligibility and
usage restrictions.

Cancel Previous Next: Add Tags

@ Feedback @ Eng , Amazon Web Services, Inc. or its affiliates. Al ri
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1. Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Add Tags 6. Configure Security Group 7. Review

Step 5: Add Tags

A tag consists of a case-sensitive key-value pair. For example, you could define a tag with key = Name and value = Webserver.

A copy of a tag can be applied to volumes, instances or both.
Tags will be applied to all instances and volumes. Learn more about tagging your Amazon EC2 resources.

Instances Volumes

Key (127 characters maximum) Value (255 characters maximum) i i

This resource currently has no tags

Choose the Add tag button or click to add a Name tag.
Make sure your IAM policy includes permissions to create tags.

Add Tag (Up to 50 tags maximum)

Cancel Previous Review and Launch Next: Configure Security Group

@ Feedback (@ English (US) © 2008 - 2017, Amazon Web Services, Inc. or its affiliates. All rights reserved.  Privacy Policy ~ Terms of Use

aW§ Services v Resource Groups v Ohio v  Support v
1. Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Add Tags 6. Configure Security Group 7. Review

Step 6: Configure Security Group

A security group is a set of firewall rules that control the traffic for your instance. On this page, you can add rules to allow specific traffic to reach your instance. For example, if you want to
set up a web server and allow Internet traffic to reach your instance, add rules that allow unrestricted access to the HTTP and HTTPS ports. You can create a new security group or select

from an existing one below. Learn more about Amazon EC2 security groups.
Assign a security group: @Create a new security group
Select an existing security group
Security group name: packtbigdata 1. Set a name for the Security group
Description: A Security Group for Al TCP Traffic 2. Description

Type (i Protocol (i Port Range (i Source (i Description (i

e.g. SSH for Admin Desktop (%]

a

[ AITCP v TCP 0 - 65535 Custom ¢/ 0.0.0.0/0

v

Add Rule Change from default to All TCP

A Warning

Rules with source of 0.0.0.0/0 allow all IP addresses to access your instance. We recommend setting security group rules to allow access from known IP addresses only.

Cancel = Previous
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1.Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Add Tags 6. Configure Security Group 7. Review

Step 7: Review Instance Launch

Please review your instance launch details. You can go back to edit changes for each section. Click Launch to assign a key pair to your instance and complete the launch process.

A Improve your instances' security. Your security group, packtbigdata, is open to the world.
Your instances may be accessible from any IP address. We recommend that you update your security group rules to allow access from known IP addresses only.
You can also open additional ports in your security group to facilitate access to the application or service you're running, e.g., HTTP (80) for web servers. Edit security
groups

¥ AMI Details Edit AMI

®

RStudio-1.0.153_R-3.4.1_Julia-0.6.0_ubuntu-16.04-LTS-64bit - ami-12d1f277

Ready to run RStudio + (experimental) Julia server for statistical computation (www.louisaslett.com). Connect to instance public DNS in web brower (standard port
80), username rstudio and password rstudio

Root Device Type: ebs  Virtualization type: hvm

~ Instance Type Edit instance type
Instance Type ECUs vCPUs Memory (GiB) Instance Storage (GB) EBS-Optimized Available Network Performance
t2.micro Variable 1 1 EBS only - Low to Moderate

~ Security Groups Edit security groups

Cancel = Previous

@ Feedback (J English (US) o Inc. or its affiliates. All rights ed.  Privacy Policy
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Select an existing key pair or create a new key pair

A key pair consists of a public key that AWS stores, and a private key file that you store. Together,
they allow you to connect to your instance securely. For Windows AMls, the private key file is required
to obtain the password used to log into your instance. For Linux AMls, the private key file allows you to
securely SSH into your instance.

Note: The selected key pair will be added to the set of keys authorized for this instance. Learn more
about removing existing key pairs from a public AMI.

| [ Create a new key pair I
Key pair name '
| Ipack‘tkeypair I

Download Key Pair |

You have to download the private key file (*.pem file) before you can continue. Store
it in a secure and accessible location. You will not be able to download the file
again after it's created.

Cancel Launch Instances
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Launch Status

. . Click on the instance id
@ Your instances are now launching

The following instance launches have been initiated:|i-0eb001951986aa342 | View launch log

©® Get notified of estimated charges

Create billing alerts to get an email notification when estimated charges on your AWS bill exceed an amount you define (for|

How to connect to your instances

Your instances are launching, and it may take a few minutes until they are in the running state, when they will be ready for you to use. |
immediately and continue to accrue until you stop or terminate your instances.

Click View Instances to monitor your instances' status. Once your instances are in the running state, you can connect to them from t
instances.

v Here are some helpful resources to get you started

« How to connect to your Linux instance « Amazon EC2: User Guide

« Learn about AWS Free Usage Tier * Amazon EC2: Discussion Forum
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EC2 Dashboard q
. Launch Instance Connect = Actions v o & 0

Events

Tags Q search : i-0eb001951986aa342 Add filter 9 1to1of1

Reports

[} Name ~ Instance ID - Type ~ ilability Zone ~ State - Status Checks -~ Alarm Status Public
Limits
2

[ ] i-0eb001951986aa3...  t2.micro us-east-2b & Initializing None ‘.o ec2-18

=] INSTANCES

Instances
Launch Templates
Spot Requests
Reserved Instances
Dedicated Hosts

=) IMAGES
AMis
Bundle Tasks

=) ELASTIC BLOCK STORE

Volumes

| i-0eb00195 Public DNS: ec2-18-220-18-244. st-2 com _J-N=|

Snapshots

=) NETWORK & SECURITY Description Status Checks Monitoring Tags Copy this server name
Security Groups

Instance ID  i-0eb001951986aa342 Public DNS (IPv4) | ec2-18-220-18-244.us-east-
2.compute.amazonaws.com
Placement Groups Instance state  running IPv4 Public IP 18.220.18.244

Elastic IPs

Key Pairs Instance type ~ t2.micro IPV6 IPs -

@ Feedback (@ English mazon Web Services, Inc. or its affiliates. All rights reserved.  Privacy Policy
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] ® < [ €c2-18-220-18-244.us-east-2.comput © ] O +

OStudio

Enter the servername of your AWS instance
(as seen in the prior image)

Sign in to RStudio

Username:
rstudio rstudio

Password:

essssss ?V

| Stay signed in

signin_
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00O < lam] ec2-18-220-18-244.us-east-2.compute.amazonaws.com & o (i) (ul +
6 File Edit Code View Plots Session Build Debug Profile Tools Help rstudio ®
Ql-| - ~  Addins ~ & Project: (None) +
Console - - Environment  History -
¢ [ _#Import Dataset ~ List ~

R version 3.4.1 (2017-06-30) -- "Single Candle"
Copyright (C) 2017 The R Foundation for Statistical Computing
Platform: x86_64-pc-linux-gnu (64-bit)

"} Global Environment ~

R is free software and comes with ABSOLUTELY NO WARRANTY. Environment Is empty
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale

R is a collaborative project with many contributors. Files Plots Packages Help Viewer .
Type 'contributors()' for more information and

S . = S )l New Fold: Upload = @ | Delet R ¥ More ~
"citation()' on how to cite R or R packages in publications. AR | B | Delete ($] Rename | & More

4) Home
Type 'demo()' for some demos, 'help()' for on-line help, or 4 Name Size Modified
"help.start()' for an HTML browser interface to help. “7 .Rhistory 0B Aug 29, 2017, 12:03 PM
Type 'q()" to quit R. R
> ShinyApps
@] Welcome.R 1.9KB Aug 29, 2017, 11:39 AM
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(ETLLLE Rl Connect | Actions v
¢ S # 0
Events
Tags f“ search : i-0eb001951986aa342 Add filter Q 1to1of1
Reports
e @ Name ~ Instance ID - Type ~ ilability Zone ~ State - Status Checks - Alarm Status Public
Limits
[ ] i-0eb0019519 us-east-2b ) running & 2/2checks ... None “e ec2-18
=] INSTANCES
Instances e ) :
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Chapter 10: Closing Thoughts on Big Data
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